i\  r\  r\  \  \  — I 


If 


Ots.  The  fiur  uinnlxT«  in  lie  rolumiis  ;).4.5.8.*9 
refer  U>  the  SysteniBtic  talile  lit"  lueHsilremeuls 
ai.a  iivJicate  ihc  eiact  place  on  tlie  eliart 
where  the  nua-'ni™"™'''  vmtten. 
The  hei^jllt.i  lakm  from  tlie  _^roiinil  are 
written  nhote  the  liues  -  Uie  ilistiiuees  talceo 
from  iho  vTjIejc.  fiwra  the  iTochjuiter  ajid 
froni  die  shouUcr  are  wi-ilten  fce/oM-  the 
JJ„,s  Tlie  traixsvPTse  diametci*  or  lireadflis 
are  writtai  •ilime  the  liues  and  tlie  antero 
jwsterior  Motf  the  lines.      Si'e  the 

■•mani:a^l  ok  anthropoM-ETRY.  • 


V 


1^ 


inches 


Sterniwi 


Waist 


14 


inches 


17 


25 
"27 


Navel 


18 


lbs. 
ayojrd. 


52 


53 


20 


in 

Ihs. 
avoird. 

h 

9* 

£| 
-^^ 

5. 

0 

Both 

54 

55 

Right 

56 

57 

58 

Left 

59 

60 

61 

esieiiiled  liorizontalLy 


Shoulder 


Date 
J^aine 

Age 

Coloia'  of  hair 

Colour  of  eyes 

Pulse 
Temp  r 
Wcttionalitv 


27 


32 


Sleeps 


Elhow 


'Muscles 


34 


Hand 


FilWers 


Total  length 
of  Arm  . 


35 


40 


36 


37 


33 


40 


J^eeuhar  con- 
formation of 
hodv 


48 


Note . 


Dates  at  which  ohservations  ore-  rnadc'. 

Write  the  7iame  of  the  part  or  the  reference  rmmhers  at  the 
begining   or  ahove    each  tracing- 


F(0)((!)T 

QJ 

Above 

47 

Seel 

Length 

C 

s  ^ 
s 

hhllcohis 

Ball  of  Toe 

44 

46 

ISnleol'Foot 

42 

Gf  Toe 

45 

46 

43 

Total 
lenfftJi 

SI  lenfftU 

J.oiid.mi  Pnl.li.litJ  Iff  J.*  A  Ckm-cVilLKi! 


4: 


_1  —  - 


A 


MANUAL  OF  ANTHROPOMETRY 


OE 

A  GUIDE  TO  THE  PHYSICAL  EXAMINATION  AND 
MEASUREMENT  OF  THE  HUMAN  BODY: 

CONTAINIXG  A  SYSTEMATIC  TABLE  OF  MEASUREMENTS, 
AXTHIIOPOJIETKICAL  CHAET  OE  REGISTER,  AND  INSTRUCTIONS  1"0E 
SIAKING  MEASUREMENTS  ON  A  UNIFORJI  PLAN. 


ILLUSTRATED  BY  NUMEROUS  DIAGRAMS,  CHARTS,  AND 
STATISTICAL  TABLES. 


By  CHARLES  ROBERTS,  F.R.C.S. 

LATE  ASSISTANT  SUEGEON,  VICTOEIA  HOSPITAL  POK  CHILDREN  ; 

AUTHOR  OF  'the  IHTSICAL  DEVELOPMENT  AND  PROPORTIONS  OP  THE  HUMAN  BODY,' 
'  THE  PHYSICAL  REQUIREMENTS  OF  FACTORY  CHILDREN.' 


LONDON : 

J.  &  A.  CHUECHILL,  NEW  BURLINGTON  STEEET. 

1878, 

[411  rij7its  reserved.] 


LONDON  : 

KOBSON  A^D  SONS,  PRINTEES,  PANCRAS  ROAD,  N.-R", 


*  The  indispensable  part  of  the  experimental  observation  of  phy- 
sical facts  is  the  measurement  of  quantities.  Galileo  knew  that 
all  physical  objects  are  extended,  and  consequently,  by  their  nature 
and  essence,  measurable,  though  they  may  not  always  be  measur- 
able by  the  methods  and  instruments  we  possesB ; — that  all  phy- 
sical phenomena  take  place  in  periods  susceptible  of  measure — that 
physical  phenomena  must  be  reducible  to  movements,  some  per- 
ceptible, others  impprceptible,  by  our  senses.  As  regards  all  these 
phenomena,  he  held  that  the  right  method  was  to  measure  all  that 
was  measurable,  and  to  endeavour  to  render  measurable  all  that 
was  not  already  directly  so.  All  who  have  proceeded  a  priori, 
from  Aristotle  to  Descartes  downwards,  have  ai'rived  at  results  the 
falsity  of  which  suffices  to  condemn  their  method.' 

Galilee,  les  Droits  de  la  Science  et  la  MetJwde  des  Sciences 
Physiques.    Par  Th.  Henri  Martin.    (Paris,  18GS.) 


PREFACE. 


This  small  book  is  a  portion  of  an  Introduction 
to  a  larger  work  on  the  Physical  Development  and 
Proportions  of  the  Human  Body,  which  I  have  in  pre- 
paration ;  hence  its  fragmentary  character.  It  is 
published  in  this  form  in  order,  if  possible,  to  incite 
a  wider  interest  in  an  important  and  interesting 
field  of  study  hitherto  much  neglected,  and  to  invite 
the  cooperation  of  those  observers  who  have  already 
devoted  some  attention  to  the  subject,  with  a  view 
to  establishing  a  uniform  method  of  making  and 
recording  measurements  on  the  external  form  of  man 
for  scientific  purposes. 

The  Systematic  Table  of  Measurements  and  the 
Anthropometrical  Chart  or  Register  have  been  con- 
structed after  long  and  careful  consideration  of  the 
subject,  on  anatomical,  physiological,  and  practical 
grounds ;  and  I  trust  their  fitness  for  the  purposes 
indicated  will  be  generally  admitted.  Although  at 
first  sight  the  scheme  may  seem  too  elaborate  for 
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general  use,  I  think  it  will  be  found  on  examination, 
that  it  contains  neither  more  nor  less  details  than  are 
necessary  for  the  proper  study  of  the  subject;  it 
admits,  moreover,  of  being  used  in  part  or  in  its 
entirety,  according  to  the  object  the  student  may 
have  in  view,  and  may,  therefore,  be  accepted  as  a 
basis  to  secure  uniformity  in  making  and  recording 
observations,  and  enabling  us  to  compare  together,  or 
combine  for  statistical  purposes,  the  measurements 
of  different  observers. 

There  are  other  reasons  Avhy  I  am  induced  to 
publish  the  Table  of  Measurements  and  the  Chart, 
which  were  originally  drawn  up  for  my  own  use.  I 
have  been  engaged  for  several  years  in  collecting 
statistics  of  measurements  of  various  parts  of  the  body 
of  both  sexes,  and  at  all  ages,  for  the  purpose  of 
investigating  the  physical  development  and  propor- 
tions of  the  human  body.  In  the  course  of  my 
inquiries  a  large  number  of  the  registers  of  gym- 
nasiums, schools,  and  public  institutions,  both  military 
and  civil,  have  passed  through  my  hands,  and  I  have 
frequently  had  to  regret  the  imperfection  of  the 
details  which  they  contained.  This  imperfection 
appears  to  be  due,  not  so  much  to  carelessness  on 
the  part  of  the  keeper  of  the-  register  or  indifference 
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«or  unwillmgiiess  on  that  of  the  pupils  to  submit  to 
examination,  but  to  ignorance  of  the  kind  of  facts 
most  deserving  of  record ;  to  the  mode  of  making  the 
•examinations;  to  the  absence  of  the  necessary  appa- 
ratus ;  and  to  the  want  of  a  convenient  form,  of  book 
in  Avhich  to  enter  the  measurements  when  made.  I 
have  had  occasion,  moreover,  to  enhst  the  coopera- 
tion of  numerous  friends  in  my  work,  and  to  write 
out  for  each  of  them  precise  instructions  as  to  the 
mode  of  procedure  ;  hence  a  series  of  definitions  and 
directions  have  been  laid  down,  which  I  have  em- 
bodied in  the  following  pages. 

To  the  intelligent  traveller,  and  to  many  officers 
■of  the  Army  and  Navy  on  foreign  stations,  this 
Manual  and  Chart  will  be  found  useful,  and  while 
•supplying  a  new  source  of  study  and  occupation,  will 
•enable  them  to  contribute  to  the  progress  of  anthro- 
pological science.  It  has  been  my  good  fortune  to 
visit  many  parts  of  the  world,  and  to  see  the  various 
branches  of  the  human  race  in  their  own  lands ;  and 
I  have  constantly  felt  the  want  of  some  convenient 
form  of  register  in  which  to  enter  the  physical  pro- 
portions of  the  people;  and  this  want  was  con- 
stantly before  my  mind  while  the  construction  of  the 
Chart  was  under  consideration. 
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The  work  will,  I  trust,  be  found  a  useful  hand- 
book for  many  persons  who  are  desirous  of  assisting 
the  Committee  of  the  British  Association  for  the 
Advancement  of  Science,  engaged  at  the  present  time 
in  investigating  the  physical  proportions  and  the 
Racial  elements  of  oiu'  British  population. 

The  Systematic  Table  of  Measurements  and  the 
Anthropometrical  Chart  have  been  adapted  to  each 
other ;  but  the  Chart  is  so  complete  and  comprehen-  . 
sive  in  itself  that,  after  a  little  practice,  reference  to 
the  table  of  measurements  will  be  found  unnecessary. 
It  is  proposed,  therefore,  to  publish  the  Chart  in 
separate  sheets,  for  private  use  or  for  clinical  pur- 
poses, or  bound  in  volumes  as  registers  for  g3aTina- 
siums,  hospitals,  schools,  &c.  Exceedingly  interest- 
ing results  would  accrue  to  the  individual  and  to 
Science  if  parents  would  adopt  a  Chart  for  each  of 
their  children,  and  record  from  year  to  year  on  their 
birthdays  some  of  the  principal  proportions  of  the 
body.  For  this  purpose  one  Chart  would  suffice  for 
eight  or  sixteen  years,  or  even  for  a  whole  lifetime. 

Bolton  Row,  Piccadilly,  W.,  London, 
June  1878. 
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Note. — The  following  list  of  works  of  reference, 
to  which  I  have  made  many  important  additions,  is 
taken  from  Dr.  J.  H.  Baxter's  introduction  to  Sta- 
tistics, Medical  and  Anthropological,  of  the  Provost- 
Marshal  -  GeneraVs  Bureau  of  the  United  States 
Government.  I  am  indebted  to  the  courtesy  of  Dr. 
Baxter  for  a  copy  of  this  interestmg  ' Report,  which 
consists  of  two  thick  quarto  volumes,  and  contains 
the  records  of  the  medical  examinations  and  measure- 
ments of  over  a  million  recruits,  &c,  during  the  late 
civil  war  in  the  United  States  of  America. 
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INTRODUCTION. 

rjlHE  objects  and  advantages  of  ascertaining  the 
physical  proportions  of  the  body,  and  of  the 
weight  and  strength  of  different  individuals,  are  too 
mimerous  to  receive  more  than  a  passing  notice  here  ; 
and  I  must  refer  the  reader  to  my  published  papers, 
and  to  numerous  foreign  works  on  Anthropometry, 
for  a  more  complete  account  of  them.*  *^ 
On  the  narrow  grounds  of  individual  interest  it 
is  desirable  to  ascertain  the  changes  which  take  place 
in  the  conformation  of  the  body  under  the  various 

*  '  The  Physical  Development  and  the  Proportions  of  the  Human 
Body,'  St.  George's  Hospital  Reports,  1874-6 ;  The  Physical  Re- 
quirements of  Factory  Children  (London,  1876).  See  especially 
Quetelet's  AnthropomAtrie,  ou  Mesure  des  Differentes  Facultes  de 
V Homme  (Bruxelles,  1870) ;  and  Schwarz's  Anthropology :  a  System 
of  Anthropometrical  Investigations  as  a  Means  for  the  Differential 
Diagnosis  of  Human  Races  (Vienna,  1862). 
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modifying  influences  of  age,  nurture,  occupation,  and 
sanitary  surroundings,  and  to  watch  the  effects  of 
physical  training  or  athletic  exercises  —  whether 
favouring  health  or  acting  injuriously  on  the  system. 

It  would  be  very  interesting,  on  social  grounds, 
to  find  out,  by  careful  examination,  the  physical  pro- 
portions of  men  Avho  have  distinguished  themselves 
b}^  performing  great  feats  of  strength,  speed,  or  phy- 
sical endurance,  as  such  information  would  indicate 
which  members  of  a  community  are  best  fitted  for 
posts,  and  could  safely  undertake  duties,  requiring 
the  exercise  of  any  of  these  qualities. 

It  is  important  to  ascertain  what  are  the  physical 
proportions  most  favourable  to  general  good  health 
and  longevity,  or  which  indicate  a  disposition  to 
peculiar  diseases ;  whether  for  sanitary  purposes,  the 
insurance  of  lives,  or  certifying  to  the  fitness  of  per- 
sons for  various  occupations  at  home  or  abroad. 

For  the  diagnosis  of  many  diseases,  accidents,  and 
deformities  of  the  body,  physicians  and  surgeons 
resort  to  measurement  of  the  external  form,  which 
measurements,  to  be  of  value  to  science,  should  be 
made  and  recorded  in  a  uniform  manner. 

Many  important  and  interesting  physiological  and 
pathological  questions  bearing  on  the  gi'owth  and 
development  of  the  body  can  only  be  set  at  rest  by 
extensive  anthropometrical  inquiries,  carried  out  by 
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a  laro-e  number  of  observers  in  different  parts  of  tlie 
world  ;  such  as  the  effect  of  climate  on  the  develop- 
ment of  a  race— our  own,  for  instance,  in  England, 
America,  Australia,  India,  &c. — the  effects  of  the 
season  of  the  year,  of  peculiar  hygienic  conditions, 
and  of  diseases  of  hereditary  or  accidental  character ; 
and  it  is  absolutely  necessary  that  all  such  observa- 
tions should  be  made  and  recorded  in  an  easily 
recognised  and  systematic  manner. 

From  a  wider  and  national  pomt  of  view  it  is 
desirable  that  we  should  know  the  rate  of  growth  of 
children  from  year  to  year,  the  proportions  which 
exist  at  different  ages,  the  period  at  which  the  body 
attains  maturity,  and  recognise  the  nature  and  pecu- 
liar effects  of  various  influences  at  work  in  modifying 
the  physical  development  of  our  labouring  popula- 
tion; to  enable  us  to  regulate  the  employment  of 
children  in  factories  and  workshops,  to  guide  us  in 
the  selection  of  recruits  for  the  military  and  naval 
services  of  the  country,  and  to  determine,  if  possible, 
the  much-debated  question  of  the  physical  degeneracy 
of  a  people. 

Naturalists  have  arrived  at  the  conclusion  that 
measurement  of  the  different  dimensions  of  the  body 
constitutes  the  best  means  of  classifying  the  various 
races  and  varieties  of  mankind.  '  Detailed  research 
more  and  more  justifies  Blumenbach's  words,  that 


4> 


4 


A  MANUAL  OF  ANTHROPOMETRY. 


innumerable  varieties  of  mankind  run  into  one 
another  by  insensible  degrees.  This  state  of  things, 
due  partly  to  mixture  and  crossing  of  races,  and 
partly  to  independent  variations  of  type,  makes  the 
attempt  to  arrange  the  whole  human  species  within 
exact  bounded  divisions  an  apparently  hopeless  task. 
It  does  not  follow,  however,  that  the  attempt  to  dis- 
tinguish special  races  should  be  given  up ;  for  there, 
at  least,  exist  several  definable  types,  each  of  which 
so  far  prevails  in  a  population  as  to  be  taken  as  its 
standard.  It  is  by  following  M.  Quetelet's  method 
of  defining  such  types  that  the  subdivisions  of  man- 
kind into  races,  so  far  as  it  has  been  done  to  any 
purpose,  has  been  carried  out  by  anthropologists.'* 

*  Dr.  E.  E.  Tylor,  in  Eney.  Brit.,  9th  edit.,  article  'Anthro- 
pology.' 


CHAPTER  1. 


METHODS  OF  STUDYING  THE  PROPORTIONS  OF  THE 


HEN  we  take  a-  superficial  view  of  the  human 


species  we  find  it  composed  of  individuals 
varying  so  widely  in  physical  character  that  it  appears 
almost  hopeless  to  subject  it  to  a  methodical  and  sci- 
entific study.  On  closer  examination,  however,  cer- 
tain typical  forms  are  found  to  prevail  through  all 
the  stages  of  development  round  which  the  irregula- 
rities of  size  and  weight  group  themselves  in  the  most 
uniform  manner. 

The  proportions  of  the  body  have  been  studied 
by  sculptors  and  artists  from  the  earliest  times  of 
which  we  have  any  record,  and,  as  will  be  seen  from 
the  foregoing  list  of  works  of  reference,  numerous 
books  have  been  written  by  them  on  the  subject. 
Indeed,  until  quite  recently,  the  study  has  been  ap- 
propriated by  them,  and  neglected  by  physiologists 
and  naturalists  as  one  pertaining  only  to  the  Fine 
Arts.  Their  works  are,  however,  of  little  scientific 
value,  as  we  are  ignorant  for  the  most  part  how  the 
proportions  were  determined;  whether  according  to 
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a  vague  idea  of  the  beautiful  in  the  human  form  or 
from  actual  measurements  of  the  living  body.  M. 
Quetelet,  who  has  studied  these  early  records  with 
the  eye  of  an  artist  as  well  as  a  scientific  inquirer, 
thus  speaks  of  them  :  '  I  have  tried  to  gain  a  glimpse 
of  the  principal  works  on  the  proportions  of  man  by 
consulting  different  times  and  ditferent  peoples.  I 
have  been  astonished,  I  avow,  at  the  few  original 
documents  I  have  found.  Even  according  to  these, 
the  authors  employed  but  few  models  to  fix  the  size 
and  the  beauty  of  the  conformation  of  the  members, 
and  oftenest  the  proportions  of  the  child  were  totally 
wanting.  We  see,  however,  from  the  works  of  the 
Greeks  alone,  who  have  always  remained  masters  in 
these  matters,  the  infinite  precautions  which  they 
took  to  arrive  at  their  ends,  and  to  unite  elegance  of 
proportion  to  exactitude  of  form.  Imbued  Avith  a 
knowledge  of  these,  they  indeed  only  consulted  the 
stature  of  man  for  the  assemblage  and  agreement  of 
the  different  parts.  Phidias,  it  is  said,  to  arrive  at 
elegance,  employed  twenty  models ;  he  borrowed 
from  each  of  them  the  most  beautiful  parts,  his  know- 
ledge of  the  human  form  permitting  him  to  arrange 
them  with  all  the  necessary  strength  and  dignit}^* 

It  is  foreign  to  my  object  in  this  small  work  to 
describe  the  various  attempts  which  have  been  made 
*  Anthropometrie,  p.  412. 
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to  reduce  the  study  of  human  proportions  to  exact 
schemes  by  the  various  authors  to  whom  M.  Quetelet 
refers.  From  the  Silpi  Sastri  of  the  Sanscrit  manu- 
script of  India  to  Mr.  Story's  disquisition  on  the  mys- 
tical qualities  of  triangles,  squares,  and  circles  (1866), 
the  same  fallacy  pervades  them  all,  namely,  a  belief 
that  the  key  to  the  theory  is  to  be  found  in  the  occult 
relations  of  numbers  or  in  the  parts  of  a  geometrical 
diagram.* 

There  is  one  artist,  however,  to  whom  this  re- 
mark does  not  apply,  namely,  our  illustrious  country- 
man Sir  Joshua  Reynolds,  who  seems  to  have  had  a 
clear  conception  in  his  own  mind  of  the  true  theory 
of  proportions,  although  it  does  not  appear  that  he 
took  any  pains  to  establish  it  by  actual  measure- 
ments. 

As  science  owes  to  the  poetical  mind  of  Goethe 
the  discovery  which  has  so  greatly  simplified  the 
study  of  vegetable  morphology — that  the  leaf  is  the 
typical  form  of  the  plant,  and  that  all  the  other 
organs  are  modifications  of  the  leaf — so  she  owes  to 
the  assthetic  mind  of  Sir  Joshua  Reynolds  the  idea 
of  the  existence  of  a  tj^pical  form  in  man,  and  the 
order  which  prevails  in  the  seeming  variations  from 
that  type.    In  this,  as  in  so  many  other  matters.  Sir 

See  Dr.  Baxter's  Introduction  to  Statistics,  Medical  and 
Anthropolor/ical,  p.  Ixix. 
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Joshua  was  in  advance  of  his  times,  and  it  remained 
for  M.  Quetelet  to  reduce  this  artistic  conception  to 
a  scientific  generalisation,  and  to  demonstrate  its 
truth  and  utility  by  wide  and  careful  observation  on 
living  models. 

Sir  Joshua's  views  on  this  subject  form  the  sub- 
stance of  his  third  discourse,  delivered  to  the  stu- 
dents of  the  Royal  Academy  of  Arts,  in  1770,  of 
which  he  was  then  President.    Although  the  lan- 
guage in  which  they  are  expressed  is  such  as  suited 
his  OAvn  tone  of  mind,  and  was  fitted  for  an  audience 
of  art- students,  it  is  sufiiciently  exact  and  interesting 
to  deserve  the  attention  of  scientific  men.    '  All  the 
objects  which  are  exhibited  to  our  view  by  Nature,' 
says  he,  'upon  close  examination  will  be  found  to 
have  their  blemishes  and  defects.    The  most  beau- 
tiful forms  have  something  about  them  Hke  weak- 
ness, minuteness,  or  imperfection.    But  it  is  not 
every  eye  that  perceives  these  blemishes.    It  must 
be  an  eye  long  used  to  the  comparison  of  these 
forms ;  and  which,  by  a  long  habit  of  observing  what 
any  set  of  objects  of  the  same  kind  have  in  common, 
has  acquired  the  power  of  discerning  what  each 
wants  in  particular.    By  this  means  we  acquire  a 
just  idea  of  beautiful  forms;  we  correct  Nature  by 
herself,  her  imperfect  state  by  her  more  perfect,  and 
make  out  an  abstract  idea  of  forms  more  perfect  than 
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any  one  original.  .  .  .  From  reiterated  experience 
and  a  close  comparison  of  the  objects  of  Nature,  the 
artist  becomes  possessed  of  a  central  form  from 
which  every  deviation  is  deformity.  ...  To  the 
principle  I  have  laid  down,  that  the  idea  of  beauty 
in  each  species  of  being  is  an  invariable  one,  it  may 
be  objected  that  in  every  particular  species  there  are 
various  central  forms,  which  are  separate  and  dis- 
tinct from  each  other,  and  yet  are  undoubtedly 
beautiful ;  that  in  the  human  figure,  for  instance, 
the  beauty  of  Hercules  is  one,  of  the  Gladiator 
another,  of  Apollo  another ;  which  makes  so  many 
different  ideas  of  beauty.  It  is  true,  indeed,  that 
these  figures  are  each  perfect  in  their  kind  ;  but  still 
none  of  them  is  the  representation  of  an  individual, 
but  of  a  class.  And  as  there  is  one  general  form 
which  belongs  to  the  human  kind  at  large,  so  in 
each  of  these  classes  there  is  one  common  idea  and 
central  form  which  is  the  abstract  of  the  various 
individual  forms  belonging  to  that  class.  Thus, 
though  the  forms  of  childhood  and  age  differ  exceed- 
ingly, there  is  a  common  form  in  childhood  and  a 
common  form  in  age,  which  is  the  more  perfect  as 
it  is  more  remote  from  peculiarities.  But  I  must 
add  further,  that  though  the  most  perfect  forms  of 
each  of  the  general  divisions  of  the  human  figure  are 
ideal,  and  superior  to  any  individual  form  of  that 
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class,  yet  the  highest  perfection  of  the  human  figure 
is  not  to  be  found  in  any  one  of  them.  It  is  not  in 
Hercules,  nor  in  the  Gladiator,  nor  in  the  Apollo  ; 
but  in  that  form  which  is  taken  from  them  all,  and 
which  partakes  equally  of  the  activity  of  the  Gla- 
diator, of  the  delicacy  of  the  Apollo,  and  the  muscular 
strength  of  the  Hercules.  .  .  .  There  is,  likewise,  a 
kind  of  symmetry  or  proportion  which  may  properly 
be  said  to  belong  to  deformity.  A  figure  lean  or 
corpulent,  tall  or  short,  though  deviating  from  the 
type,  may  still  have  a  certain  union  of  the  various 
parts  which  may  contribute  to  make  them  on  the 
whole  not  un pleasing.' 

Before  proceeding  to  explain  how  M.  Quetelet 
has  established  the  truth  and  utility  of  these  views 
of  the  artist,  and  reduced  them  to  a  scientific  form, 
I  must  notice  the  method  of  studying  and  defining 
the  propoi'tions  of  man  adopted  by  Professor  Carus 
of  Dresden. 

This  distinguished  physiologist,  considering  the 
proportions  of  man  as  an  object  of  morphology,  has 
tried  to  find  physiological  laws  to  fix  what  he  calls 
the  'canon,'  or,  to  use  an  expression  famiUar  to 
architects  in  the  case  of  the  column,  the  '  module'  of 
our  organisation.  For  this  purpose  he  supposes  a 
fio-ure,  the  model  of  which  he  had  executed  by  the 
sculptor  Rictochel  according  to  his  injunctions,  and 
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after  admitting  the  variations  of  certain  parts  per- 
taining; to  the  sexes,  he  deduces  from  it  the  forms 
both  of  man  and  woman. 

'If  people  are  anxious,'  says  he,  'to  find  the  true 
key  of  our  proportions,  they  should  start  from  the 
vertebral  column,  which  is,  so  to  speak,  the  real 
organic  ell,  divided  into  24  inches  (fi-ee  verte- 
brae). 

'When  we  open  the  ovum  of  a  mammiferous 
animal  at  the  commencement  of  its  incubation,  we 
find  as  the  first  model  of  the  future  animal  the 
germmative  disc,  intersected  in  the  middle  by  a  line 
which  subsequently  becomes  the  dorsal  column  or 
spine.  .  .  .  This  line  becomes  longer,  and  we  observe 
as  an  already  nearly  complete  model  of  the  future 
animal  a  division  of  this  line  by  the  rudiments  of  the 
vertebras.  Properly  speaking,  this  form  is,  then,  the 
first  "  canon"  of  every  other  organisation  of  the 
future  framework,  for  according  to  its  method  of 
production  and  development  the  whole  organisation 
has  to  be  regulated, 

'  Now  there  are  extremely  interesting  relations 
when  we  examine  the  ratios  of  length  of  the  free 
vertebral  column  in  the  new-born  infant  and  the 
adult.  In  the  case  of  the  first  (that  is  to  say,  at  the 
end  of  foetal  life),  it  will  be  found  that  the  length 
of  all  the  twenty-four  free  vertebra;  corresponds,  in 
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the  normal  child,  very  exactly  to  one-third  of  the 
length  of  the  same  free  vertebral  column,  of  twenty- 
four  vertebras,  measured  in  the  adult,  at  the  period 
of  the  cessation  of  growth,  by  a  perpendicular  line 
from  the  processus  spinosus  atlantis  to  the  processus 
spinosus  lumbaris  ultimce.''  This  standard,  or,  as 
Professor  Carus  calls  it,  '  modulus'  of  a  third  of  the 
length  of  the  adult  spine,  he  considers  to  be  formed 
and  established  on  a  physiological  and  philosophical 
basis,  and  its  application  gives  the  exact  mathe- 
matical means  of  the  proportions  of  our  organism, 
exact  in  the  strictest  sense  of  the  word,  and  therefore 
ideal  proportions  which  can  never  be  entirely  realised 
in  human  nature.  The  following  are  some  of  the 
measurements  given  by  Professor  Carus :  The  length 
of  the  skull  from  the  forehead  to  the  occiput,  and  the 
height  of  the  vertex  from  the  lower  margin  of  the 
upper  jaw,  are  each  equal  to  one  module;  the  cir- 
cumference of  the  head  equals  three  modules.  The 
length  of  the  sternum,  the  length  of  the  scapula,  and 
the  length  of  the  hand  are  each  equal  to  one  module ; 
the  arm  and  forearm  are  equal  to  two  modules  ;  the 
thigh  two  and  a  half,  the  leg  two,  and  the  foot  from 
the  ankle  to  the  tip  of  the  toe  one  module.  The 
height  of  the  whole  body  is  nine  and  a  half  modules. 
The  module  for  the  adult  measures  eighteen  centi- 
metres, or  rather  more  than  seven  inches.  Dr. 
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Humphry,*  who  has  made  measurement  of  numer- 
ous sheletons  for  the  purpose  of  testing  the  value  of 
this  means  of  determining  the  scale  of  the  propor- 
tions of  the  figure,  found  them  in  a  general  manner 
confirmatory  of  the  result  obtained  by  Professor 
Carus;  but  the  exceptions  to  the  rule  were  very 
numerous. 

Professor  Carus  gives  the  following  account  of 
his  statuette  and  the  mode  of  using  it :  '  No  sex  has 
been  assigned  to  this  little  statue;  and  it  is  easy  to 
see  that,  in  order  to  form  a  living  individuality,  the 
modulus  or  canon  must  always  be  made  to  vary 
slightly.  For  instance,  if  I  wished  to  depict  a  wo- 
man's body,  I  should  give  a  little  less  breadth  to  the 
shoulders,  and  I  should  make  some  members  rather 
more  voluminous;  while  I  should  act  exactly  the 
contrary  in  the  case  of  a  man.  In  the  same  way  the 
individuahties  might  be  varied :  if  I  wished  to  repre- 
sent a  Cicero  or  a  Leibnitz,  I  should  give  to  the  head 
more  than  a  module  in  height  and  length,  and  less 
at  the  extremities ;  on  the  other  hand,  if  I  wished  to 
represent  an  athlete  or  a  giant,  I  should  add  to  the 
limbs,  and  should  take  ten  or  more  modules  as  the 
height  of  the  whole  body.  By  this  means  one  could 
even  succeed  in  depicting  every  sort  of  expression 
by  an  algebraical  formula,  where  one  would  have  the 
*  On  the  Human  Skeleton. 
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same  elements,  but  increased  or  diminished  in  their 
value.' 

Thus  it  appears  that  Professor  Carus  uses  his 
'canon'  either  as  a  kind  of  artist's  lay-figure,  which 
he  dresses  out  according  to  his  fancy,  or  as  a  skeleton, 
which  he  clothes  with  flesh  according  to  his  anato- 
mical and  physiological  knowledge — knowledge,  it 
must  be  remembered,  which  must  be  first  obtained 
from  actual  observation  and  measurement  of  the 
living  model.  The  '  canon'  may  indeed  be  theoreti- 
cally correct,  but  it  can  be  of  little  practical  use  for 
scientific  purposes.  The  greater  breadth  of  shoulders 
required  to  convert  the  statue  into  the  figure  of  a 
man  must  first  be  determined  by  actual  measurement, 
as  must  also  the  greater  breadth  of  pelvis  to  convert 
it  into  the  form  of  a  woman,  before  we  can  be  satis- 
fied that  it  represents  the  natural  human  form.  The 
difficulty  would  be  still  greater  if  it  were  attempted 
to  represent  any  decided  variation  from  the  typical 
form.  In  the  case  of  a  giant,  for  instance,  it  is  not 
sufficient  to  add  half  a  module  in  equal  proportions 
to  the  nine  and  a  half  modules  representing  the 
stature  of  an  ordinary  man  in  order  to  produce  the 
giant;  for  actual  observation  and  measurement  show 
that  the  size  of  the  head  and  trunk  of  giants  differs 
little  from  those  of  men  of  ordinary  stature,  and  that 
the  excess  of  height  of  the  former  is  chiefly  due  to 
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an  unusual  development  of  the  lower  extremities 
relatively  to  the  rest  of  the  body.  Professor  Carus's 
canon,  moreover,  renders  no  assistance  to  the  study 
of  the  progressive  development  of  the  body,  as  we 
know  that  the  different  parts  of  the  body  develop  at 
various  rates.  Thus,  in  the  young  child  the  middle 
point  is  near  the  navel,  but  in  the  adult  man  it  is 
below  the  pubes. 

M.  Quetelet's  method  of  studying  the  develop- 
ment and  proportions  of  the  human  body  will  most 
strongly  recommend  itself  to  the  English  student,  as 
it  is  based  on  the  inductive,  and  not,  like  Carus's,  on 
the  deductive  method  of  investigation,  and  applies, 
moreover,  to  the  whole  period  of  the  life  of  man. 
This  distinguished  mathematician,  like  the  artist  and 
the  physiologist,  recognises  the  existence  of  a  central 
or  typical  form  in  man;  but  while  theirs  are  ideal 
forms,  his  is  a  real  one,  and  is  the  mean  result  of 
a  large  number  of  actual  measurements  of  the  living 
body.  Hence  the  '  central  form'  of  Sir  J.  Reynolds 
and  the  '  canon'  of  typical  proportions  of  Professor 
Carus  become  the  '  mean  man'  {homme  moyen)  of  M. 
Quetelet. 

'  When  I  first  began  my  studies,'  says  M.  Quete- 
let,* '  concerning  the  proportions  of  the  human  body, 
I  was  dismayed  at  the  extent  which  this  immense 
*  Anthropometrie,  p.  13. 
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field  of  research  presented.  In  fact,  I  came  to  the 
conclusion  that  in  order  to  obtain  data  which  were 
fairly  complete,  I  should  have  to  determine  for  each 
individual  a  considerable  number  of  numerical  ele- 
ments ;  and  I  was  not  as  yet  certain  as  to  how  man}' 
individuals  I  should  have  to  measure  in  order  to 
discover  the  characteristic  details  of  any  particular 
age.  As  it  was  necessary,  moreover,  to  repeat  this 
labour  for  both  sexes,  and  to  follow,  so  to  speak, 
step  by  step,  the  shades  of  dilFerence  which  distin- 
guish each  period  of  existence,  I  came  to  the  con- 
clusion that  the  life-long  labours  of  the  most  patient 

observer  would  prove  inadequate  to  the  task  

Fortunately,  I  soon  perceived  that  my  fears  were 
exaggerated,  and  that  my  labour  would  be  greatly 
simplified  by  the  discovery  of  a  principle  which 
would  serve  as  a  basis  for  it,  and  which  I  think  I 
may  consider  as  the  most  curious  and  interesting 
result  at  which  I  have  arrived. 

'  A  large  number  of  naturalists  and  philosophers 
have  attempted  to  prove,  by  a  course  of  reasoning 
which  is  more  or  less  conclusive,  the  unity  of  the 
human  species.  I  believe  that  I  have  succeeded  in 
demonstrating,  not  only  that  this  unity  exists,  but 
that  our  race  admits  of  a  type  or  model  the  diff'erent 
proportions  of  which  can  be  easily  determined. 

'If  there  were  an  absence  of  type,  and  if  men 
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were  unlike  one  another,  not  from  the  effects  of 
accidental  causes,  but  because  no  common  law  really 
existed  among  them,  they  might  be  measured,  as 
regards  height  for  instance,  without  all  the  individual 
measurements  offering  any  particular  character  or 
any  definite  numerical  relation. 

'If,  on  the  contrary,  all  men  have  to  a  certain 
degree  been  cast  in  the  same  mould,  and  if  they  issue 
from  it  with  differences  which  are  purely  accidental, 
the  groups  will  no  longer  be  formed  in  an  erratic 
manner ;  but  their  numerical  values,  in  accordance 
with  the  theory  of  probabilities,  will  be  subject  to 
preestablished  laws,  so  that  the  numbers  which  repre- 
sent each  can  be  determined  a  priori.  There  exist, 
therefore,  for  this  entirely  special  case,  characteristics 
by  which  we  may  recognise  whether  individuals  be- 
long to  the  same  type,  and  only  differ  owing  to  for- 
tuitous causes.  Another  consequence  of  the  theory 
is,  that  the  greater  the  number  of  observations  the 
more  do  fortuitous  causes  explain  each  other,  and 
make  the  general  type,  which  they  at  first  tend  to 
screen,  stand  out  prominently.  Thus,  in  the  human 
race,  when  individuals  only  are  considered,  all  heights 
are  met  with,  at  least  within  certain  limits;  those 
who  come  nearest  the  average  are  the  most  numer- 
ous; those  who  deviate  the  most  from  it  form  the 
smallest  number ;  and  the  groups  follow  numerically 

c 


18 


A  MANUAL  OF  ANTHROPOMETRY. 


a  law  (the  binomial  law  of  Newton*)  wliich  may  be 
laid  down  beforehand.  In  the  case  of  man  this  law 
is  verified,  not  only  in  relation  to  the  entire  height, 
but  also  as  regards  his  various  members;  and  the 
same  is  the  case  with  the  weight,  or  strength,  or 
any  quality  which  can  be  measured  and  reduced  to 
numbers.' 

The  following  table  and  diagram,  which  repre- 
sent the  heights  from  actual  measurement  of  430 
English  public-school  boys  of  the  age  from  eleven  to 
twelve  years,  will  illustrate  Quetelet's  views  and 
make  them  more  easily  understood  : 


Typical  or 


Height 

in 
inches. 

No. 

of 
boys. 

60 

3 

59 

4 

58 

12 

57 

22 

56 

36 

55 

54 

54 

79 

53 

78 

52 

59 

51 

35 

50 

29 

49 

12 

48 

4 

47 

3 

Giants. 


mean  boy. 


Dwarfs. 

*  'This  law  for  the  mathematician  is  nothing  but  the  law  of  the 
coefl&cients  of  the  binomial  quantity  developed,  which,  for  the  sake 
of  brevity,  we  will  call  the  binomial  laiv.  If,  for  instance,  four 
balls  are  taken  out  of  an  urn  which  contains  a  considerable  number 
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It  will  be  seen  that  the  numbers  arrange  them- 
selves according  to  a  very  uniform  rule,  the  most 
numerous  groups  are  in  the  middle  of  the  column  at 
53  and  54  inches,  while  the  groups  at  52  and  55 
inches  are  less  in  number,  and  those  at  51  and  56 
inches  are  still  fewer,  and  so  on  till  the  extremely 
small  number  of  the  very  short  and  very  tall  boys  of 
47  and  60  inches  is  reached.  It  is  thus  ascertained 
that  the  mean  or  tyj^ical  boy  of  the  class  and  age 
given  is  53'5  inches,  and  as  representing  the  most 
numerous  group  he  forms  the  standard  from  which 
the  other  groups  of  boys  decrease  in  number  as  they 
depart  further  and  further  from  his  proportions. 

In  the  diagram,  which  has  been  drawn  to  a  scale, 
the  length  of  the  horizontal  lines  (abscissce)  repre- 
sents the  numbers  of  boys  in  each  group,  and  the 
curved  line  binding  the  ends  together  is  the  well- 

of  white  balls  and  exactly  the  same  numlDer  of  black  balls,  we  shall, 
if  we  call  a  white  ball  a  and  a  black  ball  iy  get  the  following 
formula  as  the  result  of  drawing  : 

The  sum  of  the  coefficients  of  the  terms  indicates  the  number  of 
drawings  which  can  take  place;  i.e.  a  single  one  produces  four 
Avhite  balls,  four  producing  three  white  balls  and  one  black,  six 
producing  two  white  and  two  black  balls,  &c.,  or  in  all  sixteen 
possible  chances  for  each  drawing.  Each  of  these  sixteen  drawings 
given  will  consequently,  according  to  the  laws  of  probabilities,  take 
place  once  in  sixteen  drawings.'  Antlirop.  p.  16. 
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known  '  binomial  curve,'  or  the  '  curve  of  the  fre- 
quency of  error.'  Now  it  will  be  seen  that  this  curve 
is  not  quite  uniform,  and  that  the  lower  half  (from 
the  mean  to  the  dwarfs)  is  less  regular  than  the 
ujDper;  and  if  the  numbers  are  counted  it  will  be 
found  that  there  are  ten  more  boys  below  the  mean 
than  above  it,  consequently  the  average  (obtained  in 
the  usual  way,  by  dividing  the  sum  of  the  values 
observed  hy  the  number  of  observations)  is  lower 
than  the  mean,  which  is  represented  by  the  largest 
group.  The  difference  in  this  instance  is  not  very 
great,  the  average  being  53'43,  and  the  mean  53'5 
inches,  but  in  some  instances  it  is  much  greater;  and 
it  is  exceedingly  important  that  the  difference  here 
indicated  should  be  borne  in  mind,  for  in  it  consists 
much  of  the  practical  value  of  Quetelet's  method. 

Dr.  Tylor,  in  the  article  already  referred  to,  gives 
a  practical  illustration  of  the  difference  between  a 
mean  and  an  average  when  employed  to  separate  two 
races  in  a  mixed  population.  '  The  population  of  a 
Californian  settlement,'  says  he,  'made  up  of  whites 
and  Chinese,  might  show  two  predominant  gToups 
(one  of  5  feet  8  inches,  the  other  of  5  feet  4  inches), 
corresponding  to  the  two  racial  types.  It  need 
hardly  be  said  that  this  method  of  determining  the 
mean  type  of  a  race,  as  being  that  of  its  really  exist- 
ing and  most  numerous  class,  is  altogether  superior 
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to  the  mere  calculation  of  an  average,  which  may 
actually  be  represented  by  comparatively  few  indi- 
viduals, and  those  the  exceptional  ones.  For  in- 
stance, the  average  stature  of  the  mixed  European 
and  Chinese  population  just  referred  to  might  be 
5  feet  6  inches,  a  worthless  and,  indeed,  misleading 
result.' 

M.  Quetelet  very  properly  insists  on  this  dilFer- 
ence  between  an  average  and  a  mean,  and  Sir  J. 
Herschel  thus  refers  to  it  {Edin.  Rev.  1850):  'An 
average  may  exist  of  the  most  different  objects ;  as 
of  the  height  of  houses  in  a  town,  or  the  sizes  of 
books  in  a  library.  It  may  be  convenient  to  convey 
a  general  notion  of  things,  but  it  involves  no  con- 
ception of  a  natural  and  recognisable  central  magni- 
tude, all  differences  from  which  ought  to  be  regarded 
as  deviations  from  a  standard.  The  notion  of  a  mean, 
on  the  other  hand,  does  imply  such  a  conception, 
standing  distinguished  from  an  average  by  this  fea- 
ture, namely,  the  regular  march  of  the  groups,  in- 
creasing to  a  maximum,  and  then  again  diminishing. 
An  average  gives  us  no  assurance  that  the  future 
will  be  like  the  past;  a  mean  may  be  reckoned  on 
with  the  most  implicit  confidence.  All  the  philo- 
sophical value  of  statistical  results  depends  on  a  due 
appreciation  of  its  consequences.' 

I  have  dwelt  on  the  importance  of  recognising 
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the  diiference  between  a  mean  and  an  average  when 
applied  to  the  study  of  the  physical  proportions  of 
man,  because  it  has  been  overlooked  by  writers  in 
this  country,  and  because  I  propose  to  use  it  further 
on,  when  treatino;  of  the  relation  between  the  heio-ht 
and  weight  of  man. 

All  the  published  statistics  relating  to  this  subject 
which  have  come  under  my  notice  are  sim'ple  averages^ 
and  not  means.  But  this  must  necessarily  be  the 
case  when  a  small  number  of  observations  is  dealt 
with,  as  was  the  case  with  M.  Quetelet,  who,  after 
measuring  thirty  individuals  of  the  same  age,  divided 
them  into  three  groups,  and  finding  the  groups  so 
nearly  alike,  concluded  that  the  measurement  of  ten 
'  regularly  constituted'  models  would  suffice  to  deter- 
mine the  t}'pical  proportions  for  each  age  and  sex. 
In  this  resjDect  my  tables  show  that  M.  Quetelet  was 
in  error,  and  to  this  must  be  attributed  the  differences 
which  occur  between  his  results  and  mine.  Thus,  in 
the  table  of  the  heights  of  the  boys  of  eleven  years  of 
age  already  given  (page  18),  we  find  a  variation  of 
fourteen  groups  of  an  inch  each ;  that  is  to  say,  some 
of  the  boys  are  13  inches  taller  than  others  of  the 
same  age;  and  a  much  wider  difference  occurs  as 
the  age  advances;  so  that  it  could  be  by  accident 
only  that  ten  of  the  groups  could  determine  the  true 
mean  boy :  there  would  not  be  one  boy  to  represent 
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each  group  which  might  occur  in  430  individuals, 
and  the  three  omitted  groups  would  influence  the 
position  of  the  mean,  especially  if  the  mean  was  a 
mere  mathematical  one.  The  accuracy,  therefore,  of 
M.  Quetelet's  figures  depends  on  his  ability  to  select 
'  properly  constituted'  models  for  measurement ;  and 
as  such  selections  might  vary  with  the  experience  of 
observers,  the  results  of  two  or  more  observers  could 
hardly  be  identical,  or  their  tj^pical  forms  or  standards 
the  same.  If  the  typical  form  could  be  eliminated  in 
this  manner,  the  limits  and  the  grouping  of  the  varia- 
tions could  not,  which  are  matters  of  equal  practical 
importance.  The  method  which  I  have  adopted  of 
accumulatino-  a  larare  number  of  measurements  for 
each  age  is  the  only  one  which  will  meet  all  these 
requirements. 

The  human  type  is  not  so  fixed  and  persistent  in 
its  characteristics  as  not  to  be  liable  to  yield  to  the 
influence  of  constant  causes.  The  Chinese  will  always 
be  shorter  in  stature  than  Europeans,  but  still  the 
law  of  accidental  causes  will  not  be  less  constant  in 
its  operation;  the  only  result  will  be  that  in  each 
race  the  variations  in  height,  &c.,  will  take  place 
round  a  greater  or  smaller  mean,  and  they  will  in 
both  instances  be  influenced  by  climate,  food,  occu- 
pation, &c.  These  regular  oscillations  around  the 
same  type  are  observable  from  the  very  instant  of 
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birth,  only  their  limits  become  more  confined  the 
nearer  we  approach  that  period ;  as  if  Nature,  acting 
alone,  was  loth  to  deviate  from  its  type,  and  as  if  the 
greatness  of  the  variations  arose  chiefly  from  the 
modifying  influences  of  man.*  It  is  for  the  purpose 
of  fixing  the  typical  forms  of  man  for  each  age  as 
they  exist  at  'present  in  this  country,  and  for  ascer- 
taining the  range  and  nature  of  the  deviations  from 
those  forms,  and  the  modifying  influences  producing 
the  deviations,  that  my  present  work  is  written.  It 
is  necessary  to  bear  in  mind  that  the  typical  form 
eliminated  by  this  method  is  not  necessarily  the  most 
perfect  form  of  man,  but  represents  the  equilibrium, 
as  it  were,  of  many  contending  forces  which  may  be 
disturbed  by  the  future  predominance  of  any  one  of 
them ;  hence  the  typical  form  is  not  the  same  for  the 
working  and  the  non-working  man,  for  the  man  liv- 
ing in  towns  and  the  man  living  in  the  rural  districts. 
In  this  way  each  group  above  and  below  the  mean  is 
typical  of  the  predominance  of  some  modifying  cause, 

*  It  is  in  man  and  domesticated  animals  that  the  widest  range 
of  variation  is  observed.  In  wild  animals,  and  especially  in  birds 
and  insects,  the  individuals  of  the  same  species  appear  to  differ 
little  in  size ;  and  the  naturalist  often  relies  on  the  measurements 
of  the  length  of  the  body,  the  wings,  &c.,  as  important  distinctive 
marks  of  varieties.  Naturalists  are,  however,  accustomed  to  speak 
of  'fine  specimens,'  which  shows  that  there  are  important  acci- 
dental variations  from  the  mean. 
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if  we  could  but  distinguish  it.  Many  of  the  modify- 
ing causes  are  obscure  and  very  complicated;  but 
others  are  easily  recognised,  and  are  deserving  of 
careful  investigation. 

While  adopting  M.  Quetelet's  method  of  studying 
the  proportions  of  the  body  as  the  best,  and  indeed 
the  only,  scientific  method  yet  propounded,  we  cannot 
accept  his  tables  with  equal  confidence,  as  they  are 
based  on  too  small  a  number  of  observations ;  and, 
moreover,  the  measurements,  being  those  of  Belgians, 
are  not  applicable  to  the  inhabitants  of  this  country. 
In  my  tables  in  the  eighth  volume  of  the  aS'^.  Georges 
Hospital  Reports^  I  have  shown  the  dififerences  which 
exist  between  M.  Quetelet's  averages  and  my  own, 
which  are  based  on  a  much  larger  number  of  obser- 
vations.    Professor  Bowditch,  in  his  work  On  the 
Gh'owth  of  Children  in  America^  has  also  called  atten- 
tion to  an  interesting  and  important  fact,  which  ap- 
pears to  have  escaped  M.  Quetelet's  notice,  that  at 
the  age  of  13  and  14  years  girls  are  taller  and  heavier 
than  boys  of  the  corresponding  ages;  and  I  have 
shown  that  the  same  is  true  in  this  country.  M. 
Quetelet  represents  the  two  sexes  as  of  the  same  size 
at  12,  but  at  all  other  ages  the  female  is  smaller  than 
the  male.   M.  Quetelet  found  the  inhabitants  of  towns 
taller  than  those  living  in  rural  districts,  the  reverse 
of  the  order  which  exists  in  this  country. 


CHAPTER  II. 

APPARATUS. 

rj^HE  apparatus  for  making  measurements  of  the 
body  and  for  ascertaining  the  weight  and 
strength  are  few  in  number,  and,  with  the  exception 
of  the  callipers  and  the  dynamometer,  are  easily  ac- 
cessible in  some  of  the  common  forms  in  use  for  com- 
mercial purposes.  But  as  I  am  anxious  to  encourage 
anthropometry  as  a  systematic  study,  not  only  among 
scientific  men  and  the  members  of  the  medical  pro- 
fession, but  among  the  managers  of  gymnasiums  and 
schools,  I  shall  describe  the  instruments  which  I  have 
found  most  convenient  for  the  purpose,  many  of 
which  have  been  constructed  according  to  my  in- 
structions. 

The  unit  of  measurement  is  the  English  inch 
divided  into  tenths  and  not  eighths^  as  in  the  ordinary 
rules  in  use  in  this  country.  The  decimal  system 
of  notation  occupies  less  space  in  the  chart,  is  most 
easily  written  down,  and  is  best  adapted  for  subse- 
quent arithmetical  and  statistical  manipulation. 

On  the  hand-rule,  the  measuring-rod,  and  the 
measuring-tape  which  I  am  accustomed  to  use,  the 
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metrical  and  English  system  of  measures  are  placed 
in  juxtaposition,  and  both  can  be  read  off  at  the  same 
time  with  equal  facility.  This  arrangement  saves  a 
great  deal  of  troublesome  calculation,  and  helps  to 
familiarise  the  mind  and  the  eye  with  the  relative 
values  of  the  two  systems,  and  enables  the  observer 
to  register  his  measurements  in  metrical  and  English 
values  in  parallel  columns.  Where  calculations  have 
to  be  made  to  reduce  the  one  system  to  the  other,  the 
following  table  will  be  useful : 


Measures  of 
length. 

In  English 
inches. 

In  English  feet 
(=12  inches). 

In  English  yards 
(=3  feet). 

Millimetre  .  .  . 

0-04  ■ 

Centimetre  .  .  . 

0-39 

003 

0-01 

Decimetre  .  .  . 

3-93 

032. 

0-10 

39-37 

3-28 

1-09 

1  inch  equals  2'54  centimetres. 
1  foot     „     3-04  decimetres. 
1  yard     ,,     0'91  metres. 


N.B.  If  the  measurements  be  taken  in  inches  and  eighths,  the 
fractions  must  be  reduced  to  the  decimal  form,  thus : 

Eighths  of  an  inch  reduced  to  tenths. 
1      inch  equals  1"00 
I        „       »  0-87 

f  — ¥        )>  ))  Q'^t) 

t  „  0-62 

^=1  „  „  0-50 

f  „  „  0-37 

i=l  „  „  0-25 

i  „  „  0-12 
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The  unit  of  weight  and  strength  is  the  English  pound 
avoirdupois  (16  ounces).  I  am  not  aware  of  the  ex- 
istence of  any  English  weighing-machines  adapted 
for  the  use  of  metrical  weights  of  which  the  kilo- 
gramme=2-2  pounds  English  would  form  the  unit, 
as  there  is  at  present  no  demand  for  them ;  but  if 
they  were  required  the  mechanical  difficulty  could  be 
easily  overcome,  and  the  employment  of  two  sets  of 
weights  of  different  shapes  would  prevent  confusion 
or  mistake.  The  following  table  will  be  useful  for 
reducing  the  English  to  the  metrical  weights : 


Measures  of 
weight. 

In  English 
ounces, 
avoird. 

In  English  pounds 
(=16  ounces) , 
avoird . 

In  English  stones 
(=14  lbs.), 
avoird. 

Gramme  .... 

0-03 

D6cagramme  .  . 

0-35 

0-02 

0-001 

Hectogramme  . 

3-53 

0-22 

0-015 

Kilogramme  .  . 

35-27 

2-20 

0-157 

1  lb.  avoird.  equals  0'4:5  kilogrammes. 
1  stone  „      „      6*35  „ 

We  are  indebted  to  Mr.  John  Bellows  of  Glou- 
cester  for  an  admirable  contrivance  for  reducing  the 
English  to  the  metrical,  and  the  metrical  to  the  Eng- 
lish system  of  weights  and  measures.  It  consists  of 
a  series  of  circular  cards  placed  one  above  the  other, 
and  diminishing  in  size  from  the  bottom  to  the  top, 
the  whole  of  them  working  on  a  common  centre. 
Round  the  margins  of  the  cards  are  printed  the 
weights  or  measures  of  the  two  systems,  and  by  turn- 
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ing  the  cards  so  as  to  bring  the  required  values  op- 
posite to  each  other  the  result  can  be  read  off  by  a 
simple  process  of  addition.  For  my  own  method, 
see  the  remarks  on  the  measuring-staff. 

The  hand-rule  is  an  ordinary  boxwood  measure 
one  metre  in  length  (39 "37  inches  English),  with 
four  joints  to  allow  of  its  being  folded  up  in  one 
direction.  It  is  graduated  into  English  inches  and 
tenth  of  inches,  and  the  metre  is  subdivided  into 
decimetres,  centimetres,  and  millimetres.  The  two 
scales  are  placed  in  direct  apposition  to  show  their 
relative  values,  but  are  easily  distinguished  by  the 
difference  in  the  size  of  the  figures  employed  for 
marking  the  two  systems.  The  hand-rule,  besides 
being  the  standard  of  reference,  has  other  uses  which 
will  be  mentioned  below. 

The  measuring-staff,  for  taking  the  various  heights 
of  the  body,  is  a  light  square  rod  of  lance-wood  two 
metres  in  length,  with  a  joint  in  the  middle  for  con- 
venience of  carriage  or  storing  away  when  not  re- 
quired for  use.  Its  total  length  is  78-74  inches 
English,  or  rather  more  than  6  feet  6  inches.  It  is 
graduated  on  the  face  into  feet,  inches,  and  tenths 
of  inches ;  and,  to  save  the  trouble  of  calculation  and 
to  prevent  mistakes  being  made,  the  whole  of  the 
inches  are  marked  in  succession,  from  1  at  the  bot- 
tom to  78  at  the  top.    On  one  side  of  the  staff  the 
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Inches 

C( 
it 

intitnetres,oi 
s,([nglish) 

SIDE. 
11 

Ki 

ogrammes 
BACIC. 

V 

FRONT 

4 

10 

9 

V 

8 

'/ 

3 

H 

1 

4 

3 

2 

31 

1 

•*  >-  0 
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0 

Diagram  of  a  portion  of  the  scale?  on  the  front,  side,  and  back  of  the  measuring-rod, 
showing  the  relative  value  of  English  inchej  and  centimetres,  and  of  English  pounds 
avoirdupois  and  kilogrammes.  The  two  divisions— inches  and  centimetres— represent  a 
portion  of  the  hand-rule  actual  size. 
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metrical  system  is  given,  the  smaller  divisions  of 
which  meet  at  the  same  angle  as  the  smaller  divi- 
sions of  the  Eno-lish  measures,  to  show  their  relative 
values.  On  the  back  of  the  rod  a  scale  is  given, 
which,  in  conjunction  with  the  centimetre  scale,  is  in- 
tended to  facilitate  the  conversion  of  English  pounds 
weight  into  kilogrammes,  or  the  reverse.  For  this  pur- 
pose the  200  centimetres  of  the  length  scale  are  made 
arbitrarily  to  represent  200  pounds  weight,  and  the 
divisions  on  the  back  of  the  rod  91  kilogrammes,  the 
slight  fractional  dilFerence  being  disregarded  as  of  no 
practical  importance.  A  brass  loop  is  made  to  slide 
stiffly  up  and  down  the  rod  by  means  of  a  spring  to 
facilitate  reference  to  the  scales  on  different  surfaces 
of  the  rod,  and  into  the  loop  the  hand-rule  can  be 
fitted  to  form  the  cross-bar  when  heights  are  being 
taken. 

The  measuring -tape  should  be  two  metres  in 
length,  and  graduated  in  the  same  manner  as  the 
hand-rule.  As  the  graduations  on  measuring-tapes 
are  frequently  incorrect,  and  as  the  marks  influence 
the  mind  and  hand  in  determining  measurements, 
especially  in  taking  circumferences  of  soft  parts,  it 
is  better  to  dispense  with  them  and  use  a  perfectly 
plain  tape,  and  read  off  the  distance  on  the  hand- 
rule.  This  is  absolutely  necessary  when  great  accu- 
racy is  desired,  as  the  most  practised  observer  cannot 
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resist  tlie  habit  of  fixing  on  the  larger  and  the  even 
divisions,  rather  than  on  the  smaller  and  odd  divi- 
sions of  a  scale. 

The  callipers  which  I  use  are  made  of  boxwood, 
and  are  of  a  pattern  sometimes  used  by  artists.  They 
are  15  inches  in  length,  and  are  available  for  mea- 
suring from  a  fifth  of  an  inch  to  20  or  more  inches. 
They  are  furnished  with  a  light  brass  arc,  carrying  a 
scale  of  English  inches  on  one  side  and  of  centimetres 
on  the  other. 


Boxwood  Callipers,  with  brass  scale  of  inches  (Eng.)  and  centimetres. 

The  weighing-machine  which  appears  to  me  the 
most  convenient,  accurate,  and  suitable  alike  for 
public  institutions  and  private  consulting-rooms,  is 
made  by  Messrs.  Young  &  Son  of  Cranbourne-street, 
and  is  designed  specially  for  weighing  human  beings.* 

*  This  is  a  very  old-fashioned  machine.  In  the  Conservatoire 
des  Arts  et  Metiers  in  Paris  there  are  five  worn-out  instruments  of 
this  kind,  all  of  which  are  evidently  of  English  manufacture,  as 
the  standards  are  graduated  in  English  feet  and  inches,  and  one  of 
them  bears  the  name  and  address  of  the  maker,  Henry  Kettle,  St. 
Paul's  Churchyard — a  name  which  has  disappeared  from  the  Lon- 
don Directory  of  the  present  day.  In  the  museum  catalogue  they 
are  entered  thus :  E.  f.  46  Romaine,  dite  de  Sanctorius.  As  far 
as  I  can  judge,  the  alterations  made  in  the  machine  by  Messrs. 
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A  very  good  machine,  of  the  ordinary  commercial 
shape,  is  sold  by  Mr.  Hawksley  of  Oxford-street,* 
which  has  the  advantage  of  being  much  less  ex- 
pensive than  Messrs.  Young's  instrument.  The 
numerous  weighing-machines  to  be  found  in  railway 
stations  and  other  public  places  are  sufficiently  accu- 
rate when  the  weight  is  taken  in  the  clothes,  but 
they  are  too  cumbersome  and  expensive  for  private 
use.  In  Messrs.  Young's  and  Mr.  Hawksley's  ma- 
chines the  weight  is  taken  in  the  upright  position, 
and  measurino;-rods  are  attached,  so  that  the  heisrht 
also  can  be  taken  while  the  person  under  examination 


Young  add  greatly  to  tlie  expense  without  increasing  its  usefulness. 
The  objections  to  the  machine  are  the  use  of  the  old-fashioned 
scale-pan  for  the  weights  instead  of  the  simple  beam  and  suspender 
adopted  in  modern  weighing-machines,  and  the  demand  for  addi- 
tional space  made  by  the  pan  projecting  behind,  instead  of  at  the 
side  of,  the  instrument. 

*  This  machine  is  approved 
of  by  Dr.  Fergus  of  Marl- 
borough College,  who  used  it  for 
taking  the  weight  of  the  boys ; 
and  it  was  used  in  the  various 
schools  in  Boston,  U.S.A.,  and 
neighbourhood,  for  ascertaining 
the  weights  of  about  24,500 
children,  referred  to  by  Dr. 
H.  P.  Bowditch  in  his  work 
on  the  growth  of  children  in 
the  United  States  of  America. 
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is  still  on  the  scales,  an  arrangement  which  saves 
much  time  and  trouble  when  a  large  number  of  in- 
dividuals are  being  examined. 

The  dynamometer,  to  be  immediately  described, 
can  be  used  as  a  weighing-machine,  if  it  is  suspended 
to  a  beam  or  trypode  by  one  handle,  and  a  stirrup 
or  bar  for  the  person  who  is  to  be  weighed  be 
attached  to  the  other.  The  makers  of  the  dynamo- 
meter have  fitted  it  with  the  necessary  appliances 
for  use  as  a  weighing-machine  at  my  suggestion. 

A  very  convenient  dynamometer^  for  testing  the 
strength  of  the  hands  (grasping),  the  arms  (pulling), 


and  the  back  (lifting),  is  made  by  Mr.  Coxeter  of 
Grafton-streetEast,  W.C.  It  consists  of  a  bar  of  steel 
coiled  on  itself  in  the  centre,  the  ends  being  left  free 
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and  placed  parallel  to  each  other,  to  act  as  levers. 
To  these  levers  are  attached  handles,  which  can  be 
adjusted  according  to  the  test  it  is  proposed  to  apply. 
In  front  of  the  coil  is  placed  a  graduated  scale  of 
pounds  and  kilogrammes,  with  an  index  and  regis- 
tering-pointer. The  action  of  the  instrument  is  very 
simple,  and  it  is  available  for  testing  the  strength  of 
children  as  well  as  adults.* 

The  calli|)ers,  hand -rule,  and  measuring-tape  are 
important  aids  to  the  physician  and  surgeon  for  the 
diagnosis  of  diseases,  accidents,  and  deformities  of 
the  body,  and  should  be  found  in  the  wards  of  every 
hospital  and  private  consulting-room.  I  have  had 
my  instruments  fitted  into  a  light  case  for  the  sake 
of  portability,  and  for  preserving  them  from  injury 
and  preventing  misplacement  or  loss.  This  case  I 
call  my  'physical  examination  case.'  The  dj^namo- 
meter,  fitted  also  as  a  weighing-machine,  is  jDacked 
into  a  small  convenient  case;  so  that  the  two  cases, 
with  a  few  loose  sheets  of  the  anthropometrical  chart, 
form  a  complete  '  outfit'  for  the  anthropometrical 
student,  a  substitute  for  the  measurino'-rod  beino- 
easily  extemporised. 

*  This  instrument  is  not  adapted,  however,  for  testing  the 
lifting  potver  ivith  both  hands  of  very  strong  persons,  as  the  delicacy 
necessary  for  testing  the  grasping  power  would  be  lost  in  an  instru- 
ment suitable  for  that  purpose. 


36 


A  MANUAL  OF  ANTHROPOMETRY. 


The  Dynamometer  arranged  as  a  Weighiiig-machine. — Men  and 
boys  may  be  weigbed  by  simply  bolding  tbe  cross-bar  witb  tba 
bands";  children  and  girls  by  putting  tbe  arms  tbrougb  tbe  padded 
straps,  or  by  reversing  tbe  bar  and  straps,  and  sitting  on  tbe  bar  as 
in  a  swing.  Tbe  weigbt  of  tbe  bar  and  tbe  straj)s  must  be  deducted 
from  tbe  total  weigbt,  as  it  cannot  be  allowed  for  in  tbe  macbiuo 
witbout  interfering  witb  its  use  in  determining  the  strength. 


CHAPTER  III. 


THE  ANTHKOPOMETRICAL  CHART. 

npHIS  chart  consists  of  three  portions.  The  first, 
on  the  left,  contains  an  outline  diagram  of  the 
human  form ;  the  second  or  central  portion,  consisting 
of  a  series  of  vertical  columns,  is  the  register ;  and  the 
third  portion,  on  the  right  of  the  sheet,  is  the  chart 
properly  so  called.  The  diagram  of  the  body  and 
the  columns  of  the  register  are  crossed  by  numerous 
horizontal  lines,  which  indicate  on  the  diagram  the 
parts  of  the  body  to  be  measured,  and  on  the  register 
the  exact  place  where  the  measurements  are  to  be 
written  down.  The  first  and  second  columns  of  the 
register  contain  the  names  of  the  parts  to  be  mea- 
sured, so  that  the  diagram  may  be  dispensed  with  by 
persons  who  are  familiar  with  the  anatomy  of  the 
external  form  of  the  body.  To  economise  space,  the 
heights  of  various  parts  of  the  body  from  the  sole 
of  the  foot,  and  the  distances  downwards  from  the 
vertex,  and  from  the  trochanter,  are  written  in  the 
same  column  of  the  register,  the  heio-hts  above  and 
the  distances  helow  the  horizontal  lines  correspond- 
ing to  the  parts  measured.    The  transverse  and  the 
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antero- posterior  diameters  of  the  body  are  also 
written  in  the  same  column,  the  former  above  and 
the  latter  heloio  the  lines.  The  fine  hair-line  num- 
bers in  the  columns  of  the  register  refer  to  the 
Systemafl.c  Table  of  Measurements  (p.  47),  where  a 
description  of  the  proper  method  of  making  each 
measurement  is  given.  These  reference  numbers  are 
engraved  in  hair-lines,  in  order  that  they  may  be 
written  upon  and  obliterated  by  the  actual  measure- 
ments, as  they  also  mark  the  exact  spot  where  the 
entries  are  to  be  made.  The  chart  proper  is  ruled 
into  divisions  of  inches  and  tenths  of  inches,  for 
tracing,  b}'  the  graphic  method,  the  variations  Avhich 
take  place  in  the  size,  weight,  and  strength  of  the 
person  examined.  The  scale  is  indicated  by  the 
three  columns  on  the  left,  one  division  of  the  tenth 
of.  an  inch  being  equal  to  one  inch  in  measurements 
of  size,  to  two  pounds  in  weight,  and  of  five  pounds 
in  measurement  of  strength.  The  perpendicular  lines 
of  the  chart  represent  the  dates  at  which  the  observa- 
tions are  made,  which  should  be  at  regular  intervals 
of  time :  thus,  one  division  of  a  tenth  of  an  inch 
should  correspond  to  one  day,  one  week,  one  month, 
or  one  year.  Another  use  of  the  chart  is  to  lay 
down  a  plan  or  outline  diagram  of  the  body,  either 
in  front  or  in  profile,  from  the  measurements  given 
in  the  register,  and  to  make  this  the  starting-point 
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for  marking  subsequent  variations  which  may  result 
from  growth,  training,  or  disease.  (See  the  Chart- 
tracings,  Nos.  1,  2,  3).  Observers  who  are  famihar 
with  the  graphic  method  of  treating  statistics  may 
dispense  altogether  with  the  diagram  of  the  body  and 
the  reojister,  and  mark  on  the  chart  itself  the  measure- 
ments  at  the  time  they  are  made  on  the  body.  This 
remark  aj)plies  more  especially  to  the  recording  of 
clinical  observations,  and  the  sheet  may  be  divided 
in  the  middle,  leaving  the  column  containing  the 
'  General  Kemarks'  attached  to  the  chart.* 

It  will  be  understood  that,  although  the  diagram 
represents  the  figure  of  a  young  man,  the  register 
and  chart  are  intended  for  recording  the  physical 
proportions  of  both  sexes  at  all  ages,  as  the  j)arts  of 
the  body  to  be  measured  are  the  same  in  all.f  Some 
of  the  measurements  are  of  more  importance  than 
others;  and  these  are  indicated  by  the  horizontal 
black  lines  on  the  diagram,  while  those  of  secondary 
importance  are  indicated  by  dotted  lines.  When  the 
chart  is  used  for  special  objects  of  study,  the  student 

*  '  Statistical  results  are  now  frequently  expressed  by  graphic 
representations,  a  certain  space  drawn  to  a  scale  representing  a 
number.  The  most  simple  plan  is  that  of  intersecting  horizontal 
and  vertical  lines.  .  ,  .  Such  graphic  representations  are  most  use- 
ful, and  allow  the  mind  to  seize  more  easily  than  by  rows  of 
figures  the  connection  between  two  conditions  and  events.'  A 
Manual  of  Practical  Hygiene,  by  E.  A.  Parkes,  M.D.,  p.  514. 

t  When  used  for  women  or  children  the  figure  can  be  torn  off. 
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may  make  use  of  those  measurements  only  which 
refer  to  his  subject,  or  substitute  others  which  he 
may  deem  more  suitable;  but  it  is  desirable  in  all 
cases  where  it  is  possible,  to  make  a  thorough  exami- 
nation of  each  person,  and  afterwards  to  record  on 
the  chart  the  variations  which  are  more  especially 
Avorthy  of  notice. 

The  General  Remarks  refer  to  the  personal 
identity  of  the  individual  examined  (name,  age,  sex, 
complexion),  his  nationality  or  racial  origin  (Celtic, 
Teutonic,  Scandinavian),  the  circumstances  which 
surround  him  and  modify  his  bodily  conformation 
(occupation,  nurture,  sanitary  surroundings),  and 
the  results  of  those  modifying  influences  (imperfect 
development,  deformity,  disease). 

The  date^  name,  sex,  and  age  need  no  explana- 
tions. The  complexion  or  temperament  is  deter- 
mined by  the  colour  of  the  hair,  which  is  distinguished 
as  fair,  red,  hrown,  dark  brown,  black;  and  by  the 
colour  of  the  eyes,  which  may  be  described  as  light 
blue,  dark  blue,  gray,  broion  (or  hazel). 

Racicd  Origin.  The  terms  English,  Scotch,  Irish, 
and  Welsh  very  imperfectly  express  the  racial  origin 
and  national  peculiarities  of  different  portions  of 
inhabitants  of  the  British  Isles  and  their  descendants 
in  America  and  Australia,  and  should  be  avoided 
when  the  physical  conformation  and  development  of 
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the  body  are  under  consideration.  The  original  ele- 
ments of  our  British  race  are  becoming  so  intimately 
mixed  by  intermarriage,  by  easy  communication 
between  one  part  of  the  country  to  another,  by  rail- 
ways, and  by  the  fluctuations  of  commercial  enter- 
prise, that  it  becomes  every  day  more  and  more 
difficult  to  distinguish  them.  But  the  following 
table,  which  indicates  the  parts  of  the  British  Isles 
which  were  originally  occupied  by  the  Celtic,  Teu- 
tonic, and  Scandinavian  races,  will  in  a  measure  assist 
the  student  to  distinguish  their  descendants : 

Celtic  Races. 
Highlands  of  Scotland.        West  and  southern  por- 
North  and  South  Wales.         tions  of  Ireland. 
Devon  and  Cornwall. 

Scandinavian  Races. 

Shetland.  Northumberland. 

Eastern  Lowlands  of  Scot-  Durham. 

land.  Yorkshire. 

Dumfriesshire.  Lincolnshire. 

Cumberland.  Nottinghamshire. 

Westmoreland.  Leicestershire. 


Teutonic  Races. 
The  English  counties  not  enumerated  in  the  above 
Hsts.   The  inhabitants  of  the  English  counties  border- 


42 


A  MANUAL  OF  ANTHROPOMETRY. 


ing  on  Wales,  and  on  the  north  and  east  coast  of 
Ireland,  are  a  mixture  of  these  races.* 

The  occupation  of  an  individual,  or,  if  a  child,  of 
its  parents,  explains  not  only  the  direct  effect  of 
physical  or  mental  work  on  the  constitution  of  the 
body,  but  the  kind  of  nurture  and  sanitary  surround- 
ings to  which  he  may  have  been  subjected.  The 
following  classification  has  been  arranged  to  show 
all  these  influences,  beo-inninoj  with  the  most  favoured 
and  ending  with  the  least  favoured  class  of  the  popu- 
lation of  this  countr3^  The  statistics  are  taken  from 
the  census  returns  of  1871,  and  the  percentages 
include  the  children  distributed  over  all  the  classes. 


Classification  of  Occupations  in  England,  according  to  their  Social 
Position  and  Sanitary  Influences. 

Class  I. 
(a)  Outdoor  Occupations. 
Persons  of  Eank. 
Upper  and     Officers  of  Army  and  N&yj. 

Professional  i  Clergymen,  Doctors.  L     328,270  4-46 

(b)  Indoor  Occuimtions. 
Lawyers. 
Civil  Servants. 
Bankers,  Merchants. 

Class  II. 
Indoor  Occupations. 


Commercial 
Classes. 


\ 

I  Clerks. 

[  Shopkeepers. 


762,014 


10-36 


See  Dr.  Beddoe,  '  On  the  Stature  and  Bulk  of  Man  in  the 
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Class  III. 
Selected  Occupations. 
Soldiers. 
Policemen. 

Domestic  Servants,  &c. 

Class  IV. 
Outdoor  Labourers. 
Agriculture,  Eoads,  Quarries, 


-  439,377 


Labouring  , 
Classes.    ^     Eailways,  &c. 


^  2,383,799 


1 


"  232,784 


Industrial 
Classes. 


Class  V. 
Seafaring  Occupations. 
Sailors. 

Fishermen,  Bargemen. 
Class  YI. 

Underground  Occupations.  \  435,558 
.  Miners,  Coal  and  Mineral.  J 

Class  VII.  ^ 
Indoor  Occupations.         \  1,971,295 
Artisans. 

Class  VIII. 
Indoor  Occupations. 
Factory"  Operatives. 
Sedentary  Trades,  Tailors,  &c. 
Children  of  no  Occupation.  ,  .  3,704,301 


1 


J 

j 


801,536 


5-97 


32-41 


316 


5-92 


26-82 


10-90 


10000 


Total  Male  Population   11,058,954 

The  hereditary  diseases  whicli  affect  the  confor- 
mation of  the  body  are  scrofula,  syphilis,  rickets, 
idiotcy,  &c.  The  congenital  deformities  are  the  ab- 
sence or  imperfect  development  of  organs,  club-foot, 
supernumerary  members,  &c. ;    and  the  acquired  de- 

British  Isles,'  Memoirs  of  the  Anthropological  Societj/  of  London, 
vol.  iii.  p.  166,  1870. 
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formities  are  flat  -  foot,  knock  -  knee,  weak  ankles, 
curvature  of  the  spine,  &c.  Other  circumstances 
which  may  influence  the  development  of  the  body 
should  be  recorded,  such  as  exposure  to  different 
climates,  peculiar  modes  of  living,  unusual  physical 
proportions  of  parents,  left-handedness,  &c. 

i^OTE.  — jS'ati;ralists,  travellers,  missionaries,  and  others  engaged 
in  anthropometrical  inquiries  outside  the  British  race  and  its  off- 
shoots will  find  in  the  following  classification  of  the  races  of  man- 
kind the  principal  characteristics  deserving  of  record  : 

'  The  difierent  races  of  mankind  are  divisable  into  two  primary- 
divisions  ;  the  Ulotrichi,  with  crisp  or  woolly  hair,  and  the  Leio- 
trichi,  with  smooth  hair. 

'  a.  The  colour  of  the  Ulotrichi  varies  from  yellow-brown  to  the 
darkest  hue  known  among  men.  The  hair  and  eyes  are  normally 
dark,  and,  with  only  a  few  exceptions  (among  the  Andaman 
Islanders),  they  are  dolichocephali.  The  negroes  and  bushmen  of 
ultra-Saharal  Africa,  and  the  Negritos  of  the  Malay  Peninsula  and 
Archipelago,  and  of  the  Papuan  Islands,  are  the  members  of  this 
Negroid  stock. 

'  b.  The  LeiotricJii  are  divisible  into  : 

'1.  The  Australioidgxowp,  with  dark  skins,  hair,  and  eyes,  wavy 
black  hair,  and  eminently  long  prognathous  skulls,  with  well-de- 
veloped brow  ridges,  who  are  found  in  Australia  and  in  the  Dekhan. 

'  2.  The  Mongoloid  group,  with,  for  the  most  part,  yellowish- 
brown  or  reddish-brown  skins,  and  dark  eyes;  the  hair  being  long, 
black,  and  straight.  Their  skulls  range  between  the  extremes  of 
dolichocephaly  and  those  of  brachycephaly.  These  are  the  Mongol, 
Tibetan,  Chinese,  Polynesian,  Esquimaux,  and  American  races. 

'  3.  The  Xanthochroic  group,  with  pale  skins,  blue  eyes,  and 
abundant  fair  hair.  Their  skulls,  like  those  of  the  Mongoloid  group, 
range  between  the  extremes  of  dolichocephaly  and  brachycephaly. 
The  Slavonians,  Teutons,  Scandinavians,  and  the  fair  Celtic-speak- 
ing people  are  the  chief  representatives  of  this  division  ;  but  they 
extend  into  North  Africa  and  Western  Asia. 

'  4.  The  dark  whites,  or  Melanochroi ;  pale-complexioned  people, 
with  dark  hair  and  eyes,  and  generally  long,  but  sometimes  broad, 
skulls.  These  are  the  Iberians  and  "  black  Celts"  of  Western 
Europe,  and  the  dark-complexioned  white  people  of  the  shores  of 
the  Mediterranean,  Western  Asia,  and  Persia.'  The  Anatoiny  of 
Vertehrated  Animals,  by  T.  H.  Huxley,  F.K.S.,  1874,  p.  496. 


CHAPTER  IV. 


A  SYSTEMATIC  TABLE  OF  MEASUREMENTS  OF  THE 
HUMAN  BODY. 

Preliminary  Remarks. 
1||^^^HEN  we  endeavour  to  describe  with  accuracy 
the  proportions  of  the  external  form  of  the 
body,  we  meet  with  difficulties  in  defining  the  various 
points  from  which  measurements  can  be  taken.  We 
depend  chiefly  on  the  prominent  points  of  the  bony 
framework,  and  rely  as  little  as  possible  on  the  soft 
parts  ;  a  few  points  of  which,  however,  are  suffi- 
ciently definite  and  circumscribed  to  be  available  for 
our  purpose,  such  as  the  nipples  and  the  navel. 
Whether  we  make  measurements  of  the  human  body 
or  of  inanimate  things,  errors  of  observation  are 
liable  to  occur ;  but  it  is  well  known  that  all  such 
errors  are  subject  to  a  definite  law — the  law  of  the 
frequency  of  error — and  they  can  be  eliminated  by 
making  several  measurements,  and  deducing  from 
them  an  average  which  will  be  the  nearest  approach 
to  the  actual  measurement  required. 

It  must  be  understood  that  the  following  measure- 
ments refer  to  the  naked  body.  The  heights  must  be 
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taken  without  the  shoes,  and  the  diameters  and  cir- 
cumferences must  be  made  on  the  skin  itself.  Too 
much  importance  cannot  be  attached  to  this  rule,  as 
its  non-observance  will  render  the  labour  worthless 
and  the  results  misleading,  as  has  been  the  case  with 
a  large  amount  of  the  statistics  of  measurements  of 
the  body  which  have  been  already  published.  If, 
however,  the  rule  cannot  be  strictly  observed,  the 
height  of  the  shoes  and  the  thickness  of  the  dress 
should  be  ascertained  and  deducted  from  the  mea- 
surement before  it  is  entered  in  the  register,  in  order 
to  avoid  future  error  or  confusion.* 

In  recording  measurements  on  the  anthropo- 
metrical  chart,  the  following  instructions  must  be 
strictly  carried  out : 

The  reference  numbers  of  the  Systematic  Table  of 
Measurements  (to  be  given  immediately)  are  printed 
in  fine  hair-lines  in  columns  3,  4,  5,  8,  and  9  of  the 
register,  and  indicate  the  places  where  the  actual 
measurements  are  to  be  written  down  {i.e.  the  mea- 

*  The  absurdity  and  false  modesty  which  requires  that  the 
■whole  body,  Avith  the  exception  of  the  hands  and  face,  should  be 
mysteriously  hidden  by  a  mass  of  tight-fitting  clothes,  is  much  to 
regretted.  Children  especially  ought  to  have  more  freedom  in  this 
respect,  and  slumld  be  systematically  examined  -without  their 
clothes  by  competent  persons,  who  can  judge  of  their  physical 
development,  and  detect  at  the  earliest  moment  any  departure  from 
the  normal  state. 
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surements  are  to  be  written  upo?i  the  reference 
numbers). 

Measurements  of  height,  from  the  sole  of  the  foot, 
are  to  be  written  above  the  lines  corresponding  to  the 
parts  measured ;  and  distances  from  the  vertex,  from 
the  acromion  and  the  trochanter,  below  the  lines. 

Transverse  diameters  are  written  above,  and  antero- 
posterior diameters  are  written  below,  the  lines  corre- 
sponding with  the  parts  measured. 

Circumferences  are  written  above  the  lines,  and 
the  breadths  of  the  hand  and  foot  beloiu  the  lines, 
corresponding  with  the  parts  measured. 

All  the  measurements  must  be  given  in  English 
inches  and  tenths  of  inches  (z.  e.  in  decimals),  and  the 
weights  and  strengths  in  English  pounds  avoirdupois 
(16  ounces),  unless  the  metrical  system  be  adopted. 

I.  Height  erom  the  Sole  oe  the  Foot 
(i.  e.  from  the  Ground). 
For  taking  the  heights  of  various  parts  of  the  body 
from  the  sole  of  the  foot  the  person  under  examina- 
tion must  stand  in  the  upright  position  without  shoes, 
and  the  measurements  be  made  with  the  measur- 
ing-staff. It  is  necessary  to  observe  this  rule,  as  the 
total  height  of  the  body  is  greater  in  the  recumbent 
than  the  upright  position.  In  the  case  of  infants  the 
recumbent  position  must  necessarily  be  assumed,  and 
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the  measurements  may  then  be  more  easily  made  vnth 
the  callipers. 

1.  Height  from  the  sole  of  the  foot  to  the  perineum 

or  fork. 

For  the  measurements  of  the  lower  limb  see 
Nos.  41,  42,  and  43. 

2.  Height  from  the  sole  of  the  foot  to  the  pubes. 

3.  Height  from  the  sole  of  the  foot  to  the  abdomen, 

on  a  line  with  the  anterior  superior  spines  of 
the  iliac  or  haunch  bones. 

4.  Height  from  the  sole  of  the  foot  to  the  navel. 

5.  Height  from  the  sole  of  the  foot  to  the  lower  end 

of  the  sternum  or  breast-bone  (enciform  carti- 
lage). 

6.  Height  from  the  sole  of  the  foot  to  the  top  of  the 

sternum  or  breast-bone  (sterno-clavicular  arti- 
culation) . 

7.  Height  from  the  sole  of  the  foot  to  the  chin,  the 

head  being  held  in  a  perfectly  horizontal  posi- 
tion. 

8.  Height  from  the  sole  of  the  foot  to  the  vertex 

(total  height). 

IT.  Distances  from  the  Vertex. 
The  measurements  of  the  face  are  made  by  folding 
the  hand-rule  to  a  right  angle,  and  resting  one  limb 
on  the  vertex  and  the  other  on  the  tip  of  the  nose. 
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The  perpendicular  distances  are  read  off  by  noting 
on  the  rule  where  the  horizontal  lines  corresponding 
to  Nos.  9,  10,  11,  12,  and  13  intersect  it. 


9.  Perpendicular  distance  from  the  vertex  to  the 
beginning  of  the  growth  of  the  hair  on  the  fore- 
head. 

10.  Perpendicular  distance  from  the  vertex  to  the 

frontal  smuses  {i.  e.  the  eyebrows  and  the  root 
of  the  nose). 

11.  Perpendicular  distance  from  the  vertex  to  the 

basis  of  the  nose. 

12.  Perpendicular  distance  from  the  vertex  to  the 

mouth. 

13.  Perpendicular  distance  from  the  vertex  to  the 

point  of  the  chin. 

E 
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The  distances  from  the  vertex  to  various  parts  of 
the  trunk  need  not  be  enumerated  here,  as  they  are 
between  the  same  parts  as  the  heights  already  given, 
but  measured  in  the  reverse  direction.  If  they  are 
made,  they  must  be  written  helow  the  lines  corre- 
sponding to  the  respective  heights  and  parts  mea- 
sured. 

III.  Diameters  and  Circumferences  of  the  Head 

AND  Trunk. 

AH  the  diameters  of  the  body  are  measured  mth 
callipers,  and  the  circumferences  with  the  measuring 
or  the  plain  tape ;  the  pressure  made  when  using  the 
instruments  should  not  be  so  great  as  to  produce 
indentation  of  the  skin.  As  the  diameters  and  cir- 
cumferences of  the  trunk  vary  with  the  state  of  the 
respiration,  the  measurements  should  be  taken  when 
the  chest  is  empty  and  at  rest.  This  position  is  most 
easily  secured  by  making  the  person  under  examina- 
tion count  in  a  loud  voice  from  one  to  ten,  immedi- 
ately before  determining  the  measurements,  the  arms 
being  allowed  to  hang  loosely  by  the  sides  of  the  body. 

The  accompanying  diagrams  from  Kirke's  Hand- 
hook  of  Physiology^  P^n^  208  (after  Hutchinson),  will 
convey  an  idea  of  the  changes  which  take  place  in  the 
shape  and  size  of  the  trunk  under  the  influence  of 
natural  and  forced  respiration.    The  former  is  repre- 
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sented  by  the  thick  black  lines  and  the  latter  by  the 
dotted  lines. 


/ 


Fig.  11. 


14.  Transverse  diameter  of  the  head  above  the  ears 

on  a  line  with  the  frontal  sinuses.  (Fig.  I.  No.  10.) 

15.  Antero-posterior  diameter  of  the  head  from  the 

frontal  sinuses  to  the  occipital  protuberance. 
(Fig.  1.  No.  10.) 

16.  Circumference  of  the  head  on  a  line  with  the 

frontal  sinuses  (eyebrows).  (Fig.  I.  No.  10.) 

17.  Transverse  diameter  of  the  face  below  the  ears  at 

the  articulations  of  the  lower  jaw.  (Fig.  I. 
No.  11.) 

17a.  Antero-posterior  diameter  from  the  base  of  the 


52 


A  MANUAL  OF  ANTHEOPOMETEY. 


nose  to  the  back  of  the  neck  (spine  of  first  ver- 
tebra). (Fig.  I.  No.  11.) 

18.  Circumference  of  face  and  head  on  a  line  with 

the  base  of  the  nose.  (Fig.  I.  No.  11.) 

19.  Transverse  and  antero-posterior  diameters,  and 

the  circumference  of  the  neck  on  a  line  with  the 
chin.  (Fig.  L  No.  13.) 

20.  The  same  measurements  of  the  neck  at  the  root 

of  the  neck  where  the  clavicles  meet. 

21.  Transverse  diameter  of  the  shoulders  between  the 

acromion  processes. 

22.  Circumference  of  the  shoulders  at  the  same  place. 

23.  Transverse  diameter  of  the  chest  at  the  axillae. 

Circumference  at  the  same  •  part  (the  chest 
empty). 

24.  Transverse  diameter  of  the  empty  chest  on  a  line 

with  the  nipples. 

25.  Antero-posterior  diameter  of  the  empty  chest  on 

a  line  with  the  nipples. 

N.B.  The  distance  between  the  nipples 
may  be  written  on  the  diagram  between  the 
points  measured. 

26.  Circumference  of  the  empty  chest  on  a  line  with 

the  nipples. 

Note.  As  the  principal  object  of  making  anthro- 
pometrical  observations  is  to  ascertain  the  size  of  the 
body  and  not  its  fitness  for  any  special  functions,  the 
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above  measurement  is  devised  for  showing  the  size, 
and  not  the  breathing  capacity,  of  the  chest.  The 
measurement  is  the  one  in  use  in  our  army  and  navy 
for  the  examination  of  recruits,  and  is  thus  effected : 
A  measuring-tape  is  placed  quite  horizontally  round 
the  chest,  the  lower  edge  of  the  tape  touching  the 
upper  part  of  the  nipple  and  including  the  lower 
portions  of  the  scapula  behind,  the  arms  hanging 
loosely  by  the  sides.  The  recruit  is  made  to  count 
from  one  to  ten  to  prevent  undue  inflation  of  the 
chest,  and  the  length  shown  on  the  tape  in  inches  is 
the  correct  chest-girth. 

26  + .  The  difference  between  the  empty  and  the  full 
chest-girth ;  to  be  written  opposite  the  plus  ( -f ) 
sign  above  No.  26  (expansibility  of  chest). 

27.  Transverse  antero-posterior  diameters  and  cir- 

cumference of  the  empty  chest  at  the  lower  end 
of  the  sternum  (breast-bone). 

28.  Transverse  antero-posterior  diameters  and  cir- 

cumference at  the  waist. 

29.  Transverse  and  antero-posterior  diameters  at  the 

crest  of  the  pelvis  (haunches). 

30.  Circumference  at  the  same  pa.rt. 

31.  Transverse  diameter  at  the  trochanters  (hip- 

bones). 

31a.  Antero-posterior  diameter  at  the  pubes. 

32.  Circumference  at  the  trochanters  (the  hips). 
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IV.  The  Upper  and  Lower  Limbs. 
The  measurements  of  the  upper  limb  are  made 
when  it  is  extended  horizontally  on  a  line  with  the 
shoulder,*  and  the  lower  limb  either  in  the  upright 
or  recumbent  position.  The  points  of  departure  are, 
for  the  upper  limb,  the  acromion  prominence  of  the 
shoulder,  and,  for  the  lower  limb,  the  trochanter. 
The  dotted  lines  on  the  right  arm  and  leg  of  the  dia- 
gram indicate  the  direction  and  the  points  between 
which  measurements  are  to  be  made.  Circumfer- 
ences of  muscles,  such  as  the  biceps,  must  not  be 
made  immediately  after  they  have  been  exercised,  as 
they  are  then  unduly  distended  with  blood. 

a.  Upper  Limb. 

33.  Length  of  the  two  arms  extended  horizontally 

without  forced  extension,  measured  from  the 
tip  of  one  middle  finger  to  that  of  the  other. 

34.  Length  of  the  arm  from  the  acromion  (tip  of  the 

shoulder)  to  the  external  condyle  of  the  hu- 
merus at  the  elbow-joint. 

35.  Length  of  the  fore-arm  from  the  external  con- 

dyle of  the  humerus  to  the  styloid  process  of 
the  radius  at  the  root  of  the  thumb. 

*  This  position  of  the  arm  has  not  been  represented  in  the 
anthropometrical  chart,  on  account  of  the  large  addition  to  the 
size  of  the  chart  it  would  render  necessary. 
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36.  Length  of  the  hand  from  the  styloid  process  of 

the  radius,  across  the  back  of  the  hand,  to  the 
metacarpal  joint  (knuckle)  of  the  middle 
finger. 

37.  Length  of  the  middle  finger  from  the  knuckle 

(metacarpal  joint)  to  the  tip  of  the  finger. 

38.  Circumference  of  the  arm  at  the  middle  of  the 

biceps  muscle. 

39.  Circumference  of  the  fore-arm  at  the  thickest 

part. 

40.  Circumference  of  the  hand  at  the  metacarpal 

joints  (knuckles). 
40a.  Breadth  of  the  hand  at  the  same  part  (to  be 
written  below  the  line}. 

b.  Lower  Limh. 

41.  Length  of  the  thigh  from  the  trochanter  to  the 

lower  edge  of  the  patella  (knee-cap). 

42.  Length  of  the  leg  from  the  lower  edge  of  the 

patella  to  the  internal  malleolus  (the  inner 
ankle-bone). 

43.  Length  [height)  of  the  foot  from  the  internal 

maEeolus  (ankle-bone)  to  the  sole  of  the  foot 
{i.e.  to  the  ground). 

44.  Length  of  the  foot  from  the  heel  along  the  inside 

of  the  foot  to  the  top  of  the  metatarsal  joint 
(the  ball)  of  the  great  toe. 
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45.  Length  of  the  great  toe  from  the  top  of  the 

metatarsal  joint  to  the  tip  of  the  toe. 

46.  Circumference  of  the  foot  at  the  metatarsal 

joints. 

46a.  Breadth  of  the  foot  at  the  same  part  (to  be 
written  below  the  line). 

47.  Circumference  of  the  leg  above  the  ankle-joint. 

48.  Circumference  of  the  leg  at  the  calf  of  the  leg. 

49.  Circumference  of  the  knee. 

50.  Circumference  of  the  thigh  at  the  middle. 

51.  Circumference  of  the  thigh  at  the  fork. 

V.  Weight  of  the  Body. 

The  weight  of  the  body  should  be  taken  without 
the  clothes.  When  this  is  not  possible,  the  whole  of 
the  indoor  dress  with  the  shoes  should  he  included^  and 
the  weight  of  the  dress  should  be  recorded  separately. 
Food  and  exercise  will  make  the  weight  of  the  body 
vary  to  the  extent  of  two  or  three  pounds,  and  the 
weight,  therefore,  should  be  taken  at  the  same  time 
of  the  day.  The  best  time  is  in  the  morning  before 
breakfast. 

52.  Weight  of  the  body  in  pounds  avoirdupois  taken 

without  the  clothes. 

53.  Weight  of  the  body  in  pounds  avd.  taken  in  the 

ordinary  indoor  dress,  including  the  shoes. 
Note.  The  weight  of  the  clothes  may  be 
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written  in  either  of  the  numbers  52  or  53  left 
vacant. 

YI.  Strength  op  the  Body. 

In  determining  the  strength  by  the  dynamometer 
it  is  advisable  to  make  three  trials  at  intervals  of  a 
few  minutes  and  record  the  average.  It  is  necessary 
that  the  instrument  should  be  held  or  placed  in  such 
positions  as  to  prevent  the  weight  of  the  body  inter- 
fering with  the  trials  of  strength. 

a.  Both  Arms. 

54.  Strength  of  the  arms  in  antagonism — '  pulling' — 

the  instrument  being  placed  in  front  of  the 
body. 

55.  Strength  of  the  back — 'lifting'  with  both  hands 

— the  instrument  being  fastened  to  the  ground 
or  by  a  strap  to  the  feet. 

b.  Right  Hand. 

56.  Strength  of  the  right  hand  shown  by  'grasping' 

the  handles  of  the  instrument  together. 

57.  Strength  of  the  right  arm  shown  by  'pulling,'  the 

instrument  being  held  in  front  of  the  body  to 
prevent  the  weight  being  thrown  in. 

58.  Strength  of  the  right  arm  and  back  shown  by 

'  lifting,'  the  instrument  being  in  the  position 
of  No.  55. 
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c.  Left  Hand. 

59.  Strength  of  the  left  hand  shown  by  'grasping:' 

see  No.  56. 

60.  Strength  of  the  left  arm  shown  by  *  pulling :'  see 

No.  57. 

61.  Strength  of  the  left  arm  and  back  shown  by  '  lift- 

ing:' see  No.  58. 


CHAPTER  V. 


EELATIVE  PEOPORTIONS  OF  THE  BODY. 

r  j  1HE  measurements  described  in  the  foregoing 
table  are  to  be  made  directly,  and  show  the 
absolute  values  for  each  part  of  the  body.  But  it  is 
also  important  to  ascertain  the  relative  proportions, 
and  the  relation  which  each  part  bears  to  the  whole. 
This  is  done  by  considering  the  total  height  as  con- 
stant, and  equal  to  1,  or  to  100,  and  calculating 
what  portion  of  the  total  height  each  part  of  the 
body  forms ;  and  the  upper  and  lower  limbs  are  to 
be  treated  in  a  similar  manner.  The  first,  second, 
sixth,  and  seventh  columns  of  the  Anthropometrical 
Chart  are  available  fOr  recording  these  relative  pro- 
portions of  the  body,  which  can  be  calculated  from 
the  direct  measurements  given  in  the  other  columns 
of  the  register.  In  representing  relative  proportions 
by  tracings  on  the  chart  the  curves  will  be  the  re- 
verse of  those  of  the  direct  measurements,  and  will 
bend  do^vnwards  instead  of  upwards,^ as  shown  in 
the  Diagrams  II.  and  III. 
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Relation  of  Weight  to  Height. 
In  order  to  ascertain  with  accuracy  the  relative 
weight  and  height  of  the  human  body,  it  is  necessary 
to  determine  for  each  age  and  in  each  group  of  mea- 
surements the  average  weight  corresponding  to  each 
height.  The  following  table,  published  by  Mr.  G.  C. 
Steet,*  showing  the  relation  of  the  weight  to  the 
height  of  a  large  number  of  boys  at  the  Telegraph 
Department  of  the  General  Post  Office,  London,  will 
illustrate  this  mode  of  procedure  much  better  than 
a  verbal  description.  I  have  added  to  the  table  a 
column  of  averages  of  the  weights  at  each  height  in 
inches,  to  show  how  the  weight  varies  with  the  age 
in  boys  who  possess  the  same  stature.  I  have  also 
altered  the  arrangement  of  the  table  to  make  it  con- 
form with  my  other  tables,  but  the  results  have  not 
been  interfered  with. 

.,  *  '  The  Development  and  Growth  of  Boys  between  Thirteen 
and  Twenty  Years,'  by  G.  Carrick  Steet,  Y.'R.C.Q.—St.  George's 
Hospital  Reports,  1874-6,  p.  52. 
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This  uiethod  of  ascertaining  the  relation  of  the 
weight  to  the  height  of  the  body  involves  a  large 
amount  of  labour,  and  has  the  further  disadvantage 
which  results  from  the  employment  of  averages  in- 
stead of  means  (see  post,  page  69),  inasmuch  as 
exceptional  cases  influence  averages  and  produce 
irregularities  in  the  series  of  results,  while  means,  by 
disregarding  exceptional  cases,  produce  regularity 
and  uniformity  in  the  series. 

Another  method  of  finding  the  relation  of  the 
weight  to  the  height  is  to  divide  the  weight  in 
pounds  by  the  height  in  inches,  as  I  have  done  in 
Table  IV.,  in  the  column  headed  '  Katio  of  height  to 
weight  and  chest-girth.'  This  method  shows  the 
weight  for  each  inch  of  stature  for  each  age  from  10 
to  30  years.  A  typical  boy  of  10  years  of  age  weighs 
1*252  lbs.  for  each  inch  of  his  height,  and  one  of  23 
or  24  years  2*203  lbs.  By  multiplying  these  figures 
by  the  total  height,  we  obtain  the  typical  weight  for 
their  respective  ages. 

A  third  method  of  arriving  at  the  same  end  is  to 
arrange  the  heights  and  weights  for  each  age  oppo- 
site each  other  in  groups  which  will  bring  them 
within  the  same  limits,  as  I  have  done  in  the  follow- 
in  o-  table  of  tlie  heights  and  weights  of  430  town  and 
country  schoolboys,  of  the  age  from  11  to  12  years. 
The  statistics  were  derived  from  various  sources,  and 
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the  measurements  and  weights  were  taken  by  several 
independent  observers.  The  table  shows  that  for 
each  inch  in  height  there  is  an  increase  of  weight  of 
3-5  lbs.* 


Table  showing  the  Relation  of  the  Heights  and  the  Weights  of  430 
Schoolboys  betioeen  the  Age  o/  11  and  12  Years. 


Mean 

Heights  in 
groups  of 
2  inches 
(without 
shoes). 

No. 
of 
boys. 

Weight  in 
groups  of 
7  lbs. 

(including 
clothes). 

No. 
of 
boys. 

The  diagrams  are  drawn  to  a 
scale.   The  black  lines  represent 
the  weiglits,  and  the  dotted  .lines 
the  heights. 

6o  to  62 
58  60 
56  58 
54  56 

3 
16 

58 
133 

98  to  105 
91   „  98 
U   „  91 
77   „  84 

4  - 
15  -. 
62  - 
133 

\ —  -      —  Giants. 
  Mean  boy. 

52  54 
50  J)  52 
48  „  50 
46  „  48 

137 
64 
16 
3 

430 

70    „  77 
63    „  70 
56    „  63 
49    „  56 

129 
77  -: 

10  .... 

?  ■- 
430 

11  Dwarfs. 

This  method  can  also  be  applied  to  the  average 
and  mean  heights  and  weights  for  each  age,  for 
the  purpose  of  ascertaining  their  relation  to  each 
other;  and  although  the  result  is  not  strictly  accu- 
rate, it  is  an  approximation  sufficiently  near  the 
truth  for  aU  practical  purposes.    The  mean  heights 

*  Physical  Requirements  of  Factory  Children  (London, 

1876)  .  'The  Growth  of  Children,'  by  H.  P.  Bowditch,  M.D.,  Eighth 
Annual  Report  State  Board  of  Health,  Massachusetts  (Boston,  U.S., 

1877)  . 
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and  weights  corresponding  to  each  age  should  be 
arranged  in  parallel  columns,  and  the  weights  cor- 
responding to  each  even  inch  determined  by  interpo- 
lation. The  tracing  on  Diagram  III.,  sho"wing  the 
relation  of  the  weights  to  the  heights  given  in  Tables 
I.  and  II.,  has  been  constructed  on  this  plan,  and  the 
following  figures  will  show  how  it  was  efi'ected : 


Age. 

Observation. 

Inter- 
polation.; 
Weight. 

Rate  of 
increase 
for  each 
even 

inch  of 
height. 

Age. 

Observation. 

Inter- 
polation. 
Weight. 

Rate  of 
increase 
for  each 

even 
inch  of 
height. 

Mean 
Height. 

Mean 
Weight. 

Mean 
Height. 

Mean 
Weight. 

inches. 

lbs. 

lbs. 

lbs. 

inches. 

lbs. 

lbs. 

lbs. 

10 

53 

67 

67 

62 

103 

4 

53-5 

69 

62-5 

105 

54 

71 

4 

63 

107 

4 

11 

54-5 

73 

73 

15 

63-5 

110 

110 

55 

75 

4 

64 

113 

6 

55-5 

77 

64-5 

116 

66 

79 

4 

65 

119 

6 

12 

56-5 

80 

81 

65-5 

122 

57 

83 

4 

66 

125 

6 

57-5 

85 

16 

66-5 

126 

129 

68 

87 

4 

67 

132 

7 

13 

58-5 

88 

89 

67-5 

135 

59 

91 

4 

17 

68 

140 

140 

8 

59-5 

93 

18 

68-5 

146 

146 

60 

95 

4 

19 

69 

148 

148 

8 

60-5 

97 

20 

69 

150 

150 

14 

61 

98 

99 

4 

21 

69 

162 

152 

61-5 

101 

26  to  30 

69 

154 

154 

6 

Thus,  for  each  inch  in  height  the  weight  is  in- 
creased 4 lbs.  from  10  to  15  years;  Gibs,  from  15  to 
'   16 ;  8  lbs.  from  16  to  19 ;  and  from  19  to  30  years  of 
age  there  is  6  lbs.  added  to  the  Aveight,  while  the 
height  remains  stationary. 


CHAPTER  VI. 


STATISTICAL  TABLES. 

JN  combining  into  statistical  tables  the  measure- 
ments and  observations  obtained  in  the  manner 
I  have  indicated  in  the  foregoing  pages,  it  is  of  the 
utmost  importance  that  a  uniform  plan  should  be 
adopted,  to  admit  of  ready  comparison  of  the  results 
of  different  observers.  Statistical  tables,  moreover, 
should  be  constructed  with  a  completeness  of  detail 
which  will  preclude  the  possibiHty  of  doubt,  or  of 
mistakes  being  made  even  by  persons  imperfectly  ac- 
quainted with  the  subjects  to  which  they  refer.  They 
should  also  be  diagramatic,  in  order  that  the  eye 
may  take  in  at  a  glance  the  relation  of  the  facts  which 
they  are  intended  to  portray. 

I  submit  the  following  original  tables  of  the 
height,  weight,  and  chest-girth  of  two  classes  of  the 
English  population,  as  examples  of  my  method  of 
treating  anthropometrical  statistics.  Tables  I.  to 
y.  inclusive  may  be  accepted  as  the  highest  stan- 
dard of  our  English  race,  as  the  measurements 
are  those  of  boys  and  men  born  and  living  under 
the  most  favourable  conditions  of  breeding,  nurture, 
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occupation,  climate,  exercise,  and  sanitary  surround- 
ings. They  come  under  the  first  division  of  Class  I. 
(persons  of  rank  and  outdoor  professions)  of  the 
classified  table  of  occupations  given  at  p.  42,  and 
are  derived  from  the  following  sources  :  Public 
schools  —  Eton,  Marlborough,  WelHngton,  Hailey- 
bury,  Clifton,  Radley,  and  Magdalen ;  Britannia 
Training-ship  for  Naval  Cadets;  Woolwich  Academy 
and  Sandhurst  College  for  Military  Cadets ;  Oxford 
and  Cambridge  Universities ;  and  St.  George's  Hos- 
pital Medical  School.* 

Tables  VI.  VII.  and  VIII,  may  be  accepted  as  a 
standard  of  the  physique  of  the  English  labouring 
classes  living  in  large  towns,  being  the  measurements 
of  artisans  and  their  children  living  under  unfavour- 
able sanitary  conditions  and  occupations  (Class  VII. 
of  the  classified  table  of  occupations).! 

*  I  am  indebted  to  the  following  gentlemen  for  assistance  in 
collecting  these  statistics:  Mr.  George  Buck,  F.E.S.;  Mr.  Francis 
Galton,  F.E.S.,  and  the  members  of  the  Anthropological  Institute 
for  reference  to  manuscript  tables  in  their  library ;  Dr.  Fergus  of 
Marlborough  College;  Surgeon-Major  Eoberts  of  Woolwich  Aca- 
demy, and  Dr.  Fraser  of  Sandhurst  College ;  Mr.  G.  E.  Turner  of 
St.  George's  Hospital ;  Mr.  Maclaren  of  Oxford ;  Mr.  Pessingham 
of  Cambridge ;  and  numerous  private  friends. 

t  I  am  indebted  to  the  following  gentlemen  for  assistance  in 
collecting  the  materials  of  which  these  tables  are  chiefly  composed  : 
Mr.  G.  C.  Steet,  Telegraphic  Department  of  the  General  Post 
Ofl&ce ;  Dr.  Crosse,  Eoyal  Military  Asylum,  Chelsea ;  Dr.  F.  H. 
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Oil  examination  it  will  be  found  that  each  table 
consists  of  three  portions,  which  may  be  described  as 
index-columns^  age-columns,  and  result- columns.  The 
index-columns  are  situated  on  the  left  and  on  the 
right  of  the  tables,  and  indicate  the  values  observed ; 
that  is  to  say,  the  heights  and  circumferences  in 
inches  and  metres,  and  the  weights  in  pounds  Eng- 
lish and  kilogrammes.  The  age- columns  (or  time-  or 
date-columns)  occupy  the  centre  of  the  tables,  and 
contain  the  whole  number  of  observations  for  each 
age  arranged  in  uniform  groups.  The  result-columns, 
situated  at  the  bottom  of  the  tables  and  continuous 
with  the  age-columns,  show  the  total  number  of  ob- 
servations, the  average  and  the  mean  values  in  inches 
or  pounds,  and  the  variations  or  rate  of  growth  or 
increase  from  year  to  year. 

The  total  height  being  the  most  characteristic 
and  important  measurement  of  the  body,  the  arrange- 
ment of  the  table  of  heights  has  been  made  the  model 
for  all  the  rest.  As  the  height  is  taken  from  the 
ground  and  increases  with  the  age  of  the  indivi- 
dual till  full  growth  is  attained,  the  table  is  con- 
structed to  read  from  belo-sv  upwards,  the  smaller 
values  being  placed  at  the  bottom,  and  the  larger 

Baxter,  Eoyal  Hibernian  School, Dublin;  and  Dr.  Bridges,  Inspector 
of  the  Local  Government  Board,  for  reference  to  manuscript  returns 
made  by  myself  and  others ;  and  to  several  private  friends. 
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ones  at  the  top — an  order  the  reverse  of  that  usually 
adopted  in  statistical  tables  referring  to  other  sub- 
jects. In  this  way  the  table  of  heights  follows  the 
natural  order  of  the  development  of  the  body  from 
birth  to  maturity,  and  serves  as  a  diagram  as  well  as 
a  record  of  its  development.  In  order  to  obtain  an 
adequate  idea  of  the  variations  in  the  size  of  different 
individuals  of  the  same  age,  and  the  limits  above  and 
below  the  average  to  which  those  variations  extend, 
the  whole  number  of  observations  is  given  ;*  but  as 
the  number  of  observations  for  each  age  is  not  the 
same,  the  whole  of  them  are  reduced  to  a  uniform 
rate  per  thousand,  for  the  purpose  of  comparing  one 
year  with  another,  and  further  to  increase  the  dia- 
gramatic  effect  of  the  table.  The  averages  are  worked 
out  from  the  original  measurements,  and  not  from  the 
per  mille  groups.  This  is  especially  necessary  when 
the  materials  are  much  condensed,  as  in  Table  II., 
where  the  weights  are  given  in  groups  of  7  lbs.  each.f 

*  '  Averages  are  numerical  expressions  of  probabilities ;  ex- 
treme values  are  expressions  of  possibilities,'  Dr.  Guy,  in  Gyclo- 
poidia  of  Anatomy  and  Physiology,  art.  '  Statistics.' 

t  Weights  are  better  arranged  in  groups  of  two  or  four  pounds. 
I  was  obliged  to  adopt  the  groups  of  seven  pounds  because  some  of 
the  statistics  of  the  public-school  boys  were  returned  in  that  form, 
and  I  was  unwilling  to  throw  them  aside  on  that  accoimt.  If  the 
weights  are  taken  and  recorded  in  pounds,  the  statistician  can 
adopt  any  grouping  he  may  find  most  convenient. 
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In  Table  III.  the  number  of  observations  of  the  chest- 
girth  are  too  few  to  be  reduced  to  a  per  milk  rate, 
and  the  original  numbers  are  therefore  given. 

Averages  and  Means.  It  is  necessary  here  to  call 
attention  to  the  difference  in  the  meaning  of  the  terms 
average  and  mean — which  in  common  language  are 
synonymous — when  used  in  connection  with  anthro- 
pological inquiries  (see  p.  20).  An  average  is  obtained 
by  dividing  the  sum  of  the  values  observed  by  the 
number  of  observations,  while  a  mean  is  the  value  at 
which  the  largest  number  of  observations  occur. 
Thus,  the  average  height  of  a  number  of  men  of  dif- 
ferent stature  is  obtained  by  multiplying  the  various 
heights  by  the  number  of  men  at  each  height  and  di- 
viding the  sum  of  their  heights  by  the  total  number 
of  men.  The  mean  height  on  the  other  hand  is  ob- 
tained by  arranging  the  men  in  groups,  and  noting 
the  height  of  the  group  which  contains  the  largest 
number  of  individuals.  The  average  height  is  the 
measurement  which  each  and  all  the  men  would 
possess  if  the  tall  ones  could  be  made  shorter  and  the 
short  ones  taller,  and  the  predominance  of  a  few  very 
tall  or  very  short  men  would  determine  the  relative 
value  of  the  average  height.  The  mean  height  is  the 
central  or  typical  height  which  the  men  possess,  and 
is  the  height  which  all  of  them  ought  to  be,  and  pro- 
bably would  be.  if  their  growth  had  not  been  inter- 
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fered  with  by  accidental  causes.  An  average  includes, 
and  is  influenced  by,  exceptional  cases,  while  a  mean 
excludes  and  disregards  exceptional  cases,  and  is 
consequently  uninfluenced  by  them.  The  distinction 
has  an  important  practical  bearing  on  the  study  of 
anthropology.  If  we  wish  to  distinguish  the  specific 
characteristics  of  different  races  of  mankind,  we  em- 
ploy the  mean;  if  the  differences  between  various 
classes  of  the  same  race,  we  employ  the  average. 
Tables  XII.  and  XIII.  show  the  variations  in  the 
height  and  weight  of  different  classes  of  our  English 
community  as  distinguish  by  averages. 

The  physical  proportions  of  girls  and  women  have 
been  very  imperfectly  studied  in  this  country.  The 
only  statistics  of  the  height,  weight,  and  chest-girth 
of  females  which  I  have  been  able  to  obtain  are  those 
of  girls  between  the  ages  of  eight  and  thirteen  years, 
of  the  class  of  artisans,  agricultural  labourers,  and 
factory  operatives.*  I  have  determined,  therefore, 
to  give  in  Tables  X.  and  XI.  the  statistics  of  the 
height  and  weight  of  nearly  eleven  thousand  girls 
between  the  ages  of  five  and  nineteen  years,  living  in 
the  city  and  neighbourhood  of  Boston,  U.S.  America, 
and  published  by  Professor  Bowditch,  of  Harvard  Uni- 
versity, in  his  '  Report  on  the  Growth  of  Children.' 

*  These  statistics  are  published  in  my  pamphlet  on  the  Phy- 
sical Requirements  of  Factory  Children  (Churchill,  1876). 
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The  tables  include  all  classes  of  the  community,  and, 
therefore,  do  not  correspond  with  either  of  the  classes 
of  males  given  in  my  other  tables,  but  they  may  be 
accepted  as  the  mean  between  the  two.  The  state  of 
society  and  the  school  system  in  America  does  not 
allow  of  the  distinction  between  class  and  class 
which  is  possible  in  this  country.  It  is  probably  in 
our  lower  middle-class  schools  (Class  II.  of  the  table 
of  occupations)  that  we  must  look  for  the  correspond- 
ing class  of  males  in  this  country.  I  hope  that  the 
example  of  collecting  statistics  of  the  physical  pro- 
portions of  females  as  well  as  males,  adopted  in 
America,  will  be  followed  in  this  country,  as  it  is  a 
matter  of  great  interest  and  importance. 


* 
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Table  I.  Showing  the  actual,  average,  and  mean  HEIGHT,  and  the 
0/  10  and  30  Years,  of  the  most  favoured  Glasses  of  the 
Cadets,  Medical  and  University  Students. 


Age  last  birtliday. 

10 

11 

12 

13 

14 

15 

ic 

17 

No.  of  observations. 

74 

lao 

248 

473 

477 

541 

C8C 

1G02 

Height  (without 

shoes) . 

From 

Prom 

ft.  in. 

inches. 

77 

to 

78 

76 

)> 

77 

1 

75 

!> 

76 

2 

74 

)) 

75 

2 

2 

73 

)! 

74 

0 

e 

fi  0 

72 

J) 

73 

17 

25 

71 

I) 

72 

5 

18 

72 

70 

»1 

71 

17 

45 

98 

69 

>) 

70 

— 

— 

— 

— 

8 

22 

79 

124 

0  0 

68 

)> 

69 

— 

— 

— 

— 

12 

28 

126 

158 

5  7 

67 

!> 

68 

— 

— 

— 

2 

14 

62 

156 

150 

5  6 

66 

)) 

67 

— 

— 

— 

6 

41 

72 

125 

139 

6  6 

65 

Jl 

66 

— 

— 

— 

12 

58 

96 

139 

95 

6  4 

64 

I) 

65 

— 

— 

— 

14 

52 

122 

115 

64 

6  3 

63 

)> 

64 

— 

— 

8 

33 

83 

153 

63 

42 

5  2 

62 

!» 

63 

— 

— 

20 

42 

100' 

116 

41 

14 

5  1 

61 

)) 

62 

21 

78 

129 

103 

0 

5  0 

60 

)> 

61 

— 

13 

84 

130 

125  4 

76 

16 

2 

4  11 

59 

)> 

60 

— 

13 

84 

141 

136 

43 

13 

I 

4  10 

58 

)) 

59 

60 

104 

151 

81 

34 

fi 

4  9 

57 

)> 

58 

13 

76 

133 

127 

67 

22 

6 

4  8 

56 

)) 

57 

54 

140 

181 

97 

29 

19 

1 

1 

4  7 

55 

l> 

56 

122 

186 

177 

71 

27 

4 

4  6 

54 

)> 

55 

84 

61 

\J  i. 

18 

3 

4  5 

53 

t) 

54 

230 

100 

52 

2i 

8 

2 

— 

— 

4  4 

52 

)> 

53 

189 

32 

a 

0 

s 

I 

4  3 

51 

>l 

52 

122 

40 

7 

2 

4 

— 

— 

4  2 

60 

)> 

51 

40 

46 

6 

2 

4  1 

49 

J! 

50 

14 

13 

4 

4  0 

48 

>> 

49 

27 

4 

Total. 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

Average  height.  ' 

53-40 

54-91 

56-97 

58-79 

61-11 

63-47 

66-40 

67-86 

Average  growth. 

1-51 

2-06 

1-82 

2-32 

2-36 

2-93 

1-46 

Mean  height. 

53-00 

54-50 

66-50 

58-50 

61-00 

63-50 

66-50 

68-00 

Mean  growth. 

1-60 

2-00 

2-00 

2-50 

2-50 

300 

1-60 

Age  last  birthday. 

10 

11 

12 

13 

14 

15 

16 

17 
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English  Population  —  Picblie-School  Boys,  Naval  and  Military 


18 

19 

20 

21 

22 

23 

24 

25-30 

Age  last  birthday. 

1522 

704 

391 

340 

205 



91 

45 

70 

No.  of  observations. 

Height  (without 

shoes). 

Average 

Inches. 

mStres. 

1 

1 

77-5 

1-969 

1 

— 

2 

■ — 

— 

— 

— 

— 

1-944 

2 

3 

7 

— 

4 

— 

— 

— 

I  it  O 

1  -Ql  S 

X  t7i.  O 

4 

10 

10 

12 

6 

n 

— 

14 

74.* 

1  •89'? 

19 

25 

25 

33 

10 

33 

22 

14 

i  o  o 

J.  ouo 

34 

62 

79 

50 

53 

44 

44 

43 

1  -841 

73 

68 

94 

89 

78 

77 

111 

114 

1-816 

124 

116 

135 

165 

146 

142 

133 

214 

1-791 

136 

186 

184 

133 

137 

132 

134 

144 

167 

164 

148- 

148 

157 

133 

267 

143 

1-740 

142 

124 

115 

142 

142 

121 

133 

143 

1-714 

122 

109 

86 

133 

146 

120 

67 

86 

66-5 

1-689 

69 

62 

61 

59 

49 

100 

45 

43 

65-5 

1-664 

54 

38 

38 

24 

35 

87 

44 

28 

64-5 

1-638 

39 

20 

10 

9 

34 

— 

— 

14 

63-5 

1-613 

7 

6 

— 

3 

4 

— 

— 

— 

62-5 

1-587 

4 

5 

61-5 

1-562 

1 

1 

60-5 

1-537 

1 

59-5 

1-511 

58-5 

1-486 

57-5 

1-460 

56-5 

1-435 

55-5 

1-410 

54-5 

1-384 

53-5 

1-359 

52-6 

1-333 

51-5 

1-308 

50-5 

1-283 

49-5 

1-257 

48-5 

1-232 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

Total. 

68-29 

68-72 

69-13 

69-16 

68-93 

68-52 

68-95 

69-06 

Average  height. 

0-43 

0-43 

0-41 

003 

Average  growth. 

68-50 

68-75 

69-00 

6900 

69-00 

69-00 

69-00 

69-00 

Mean  height. 

0-50 

0-25 

0-25 

Mean  gro'wth. 

18 

19 

20 

21 

22 

23 

24 

25-30 

Agelastbirthday. 
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Table  II,  Showing  the  actual,  average,  and  mean  "WEIGHT,  and  the  Annual  Rate  of 

the  most  /avowed  Classes  of  the  English  Population — Public-School  Boys, 


Age  last  birthday. 

10 

11 

12 

13 

14 

15 

16 

17 

1 

No.  of  observations. 

74 

150 

248 

473 

477 

541 

686 

1602 

Weight  (including  clothes 

=  9  lbs.). 

Stones. 

lbs. 

(l  =  141bs.) 

From 

14    to  15 

196 

to 

200 

— 

— 

— 

— 

— 

13    „  14 

182 

196 

— 

— 

— 

— 

— 

— 

4 

121  ^,  13 

175 

» 

182 

4 

13 

12    „  121 

168 

») 

175 

5 

27 

111  „  12 

161 

)> 

168 

— 

— 

— 

— 

— 

12 

48 

11  „  m 

154 

)> 

161 

6 

44 

109 

101  11 

147 

I! 

154 

— 



— 

— 

— 

15 

63 

149 

10    „  101 

140 

!> 

147 

23 

110 

170 

91  „  10 

133 

» 

140 

— 

— 

— 

— 

18 

59 

163 

180 

9    „  9^ 

126 

>) 

133 

12 

95 

174 

139 

8^  „  9 

119 

!) 

126 

— 



— 

16 

29 

124 

157 

85 

8    „  81 

112 

)) 

119 

17 

82 

122 

103 

45 

7^  „  8 

105 

» 

112 

— 

— 

12 

43 

118 

122 

76 

18 

7    „  71 

98 

)> 

105 

36 

112 

247 

185 

44 

10 

61  „  7 

91 

)> 

98 

— 

7 

79 

187 

228 

140 

25 

2 

6    „  6^ 

84 

)) 

91 

67 

221 

256 

130 

61 

9 

1 

5i  „  6 

77 

') 

84 

68 

155 

273 

225 

41 

35 

8 

5    „  51 

70 

)) 

77 

270 

355 

233 

100 

38 

8 

3 

41  „  5 

63 

1> 

70 

446 

309 

118 

38 

3 

5 

*    „  41 

56 

(I 

63 

162 

100 

24 

6 

31  „  4 

49 

>> 

56 

54 

7 

4 

Total. 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

Average  weight. 

67-44 

72-94 

8033 

88-60 

99-21 

110-42 

128-34 

141-03 

Average  growth. 

5-50 

7-39 

8-27 

10-61 

11-21 

17-92 

12-69 

Mean  weight. 

670 

73-0 

80-0 

88-0 

98-0 

110-0 

126-0 

140-0 

Mean  growth. 

6-0 

7-0 

8-0 

10-0 

12-0 

16-0 

14-0 

Age  last  birthday. 

10 

11 

12 

13 

14 

15 

16 

17 
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Increase  in  Weight,  of  7709  Boys  and  Men,  between  the  Ages  0/ 10  and  30  Years,  of 
Naval  and  Military  Cadets,  arid  Medical  and  University  Students. 


18 

19 

20 

21 

22 

23 

24 

25-30 

Age  last  bii'thday. 

1522 

794 

391 

340 

205 

91 

45 

70 

No.  of  observations. 

Weight  (including 

clotlies 

=9  lbs.). 

Average 

Average 

lbs. 

kilos. 

2 

1 



6 



— 

21 

14 

203-0 

92-27 

8 

6 

5 

12 

10 

— 

— 

15 

189-0 

85-91 

29 

34 

64 

45 

44 

75 

22 

119 

178-5 

82-04 

43 

53 

51 

84 

69 

75 

65 

90 

171-5 

77-95 

81 

1)4 

loo 

1  4.7 

10  1 

J.  XO 

57 

134 

164-5 

74-77 

123 

130 

162 

155 

221 

172 

152 

135 

157-5 

71-59 

LO\J 

JLOO 

205 

196 

164 

150-5 

68-41 

195 

192 

182 

143 

154 

151 

196 

149 

143-5 

65-22 

i  ou 

lis 

54 

152 

90 

136-5 

62-05 

104 

98 

49 

75 

55 

103 

44 

45 

129-5 

57-83 

J.  0 

32 

15 

122-5 

55-68 

31 

12 

5 

6 

14 

10 

63 

30 

115-5 

52-50 

Q 

Q 

108-5 

49-31 

1 

— 

— 

— 

— 

— 

101-5 

46-13 

94-5 

42-95 

— 

— 

— 

— 

— 

— 

— 

— 

87-5 

39-78 

80-5 

37-50 

73-5 

33-41 

66-5 

30-23 

59-5 

27-04 

52-5 

23-86 

1000 

1000 

1000 

10  I'll) 

1000 

1000 

1000 

1000 

Total. 

146-00 

148-20 

152-07 

152-34 

154-78 

151-70 

149-20 

155-20 

Average  weight. 

4-97 

2-20 

3-87 

0-27 

2-44 

0-42 

Average  growth. 

146-0 

148-0 

150-0 

152-0 

154-0 

Mean  weight. 

6-0 

20 

2-0 

2-0 

2-0 

Mean  growth. 

18 

19 

20 

21 

22 

23 

24 

25-30 

Age  last  birthday. 
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Increase,  Height=l. 

Chest- 
girth. 

1     1     1   >0  rH  O  CO  t~  O  O  O    1     1     1     1  1 

1  1  1 SSSSSSoS  1  1  1  1  1 

Weight. 

I— I  1— I  F— ( 

u 

bp 

w 

P3 

Chest- 
girth. 

S           CO       CO  00  CO  O       1^5       O  ^  CO  I— c 
HI  ICOOOCOCOGSOOOO— <  —  — I'M!-! 

S  oooooooocooooo 

Weight. 

a;Ot~-*OC(5COC5r^-<COt^JC  i-H 

o^ococst-cscocc'^-^coeij  i    i  i 
i3c^Miiooc;^;cbooooaDC5  '   '  'o 

"  O-l  (M  <M  1^1  1^1       CO  CO  CO  m  CO  CC  CO 

Empty  Chest-girth. 

Grovyth. 

S  looco— iuo:Mt^cot-:ot^co 
S   1     1  I^MIMCOiOC^l— lOOOOOO  1 

;S  1    1    Ippopcopppooo  1 
3  ooooooooooco 

Mean. 

S  C0-*Ot~00-*e0C005U5iMC0l0l0 
n    1  lOI-ltOOOCCCOl^QOOOCiOOr-^ 

;g|  lot-t-t;-a)<»<»(»<»cpc5c>c;io 
^  oooooooocooooo 

Growth. 

S"                C-l  .-H       O  CO  C^l  OO  C-1  -*       (M  U5 
CI     1     I  (M  CO  <M  CO  1^1  .-1  O  — '  O    1  O  -H  1 

,-§1   1  looooooooolool 

a        066066060  66 

Average. 
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i3    1  |COt-t-l;-COOOOOOOOC)a500C5C5C5 

^       6  6  6  6  6  6  6  6  6  6  6  6  6  6 

Weight,  inchiding  clothes=4-l. 

Growth. 

S  .eoco-^-ttiuot-cocoO^rt  ,    ,  ,^ 
.q|t~FHcoip-*(>icpi.--C5g>p|    |  |c5 
M    <>i  w  CO     0  t--  6  (>i  6  6  6  6 

(3 

C3 

a!>0OC0O-*OI>-*CDt~CC05  0 

0     (^^  CO  p  ip  p  c-i  CO  CO  c>i     p  |    1    |  o 
M6A^66-*6^-i^6t-oo6  '   '  '6 

"COCOCO-*-*iO»OCOCOCOCOCO 

Gro^vth. 

§   ,OCOCCC<)C5-*t:~COOCOiM-H    1  ,0 

q    |lOeOt-<X>pr-lt-T>ipb-rtr-(     1  |r-l 

M     oq(i5it-*iloao>h(NTHi^6AH  6 

Average. 

•  •*i-*Ol^C5CO-^C3COOC5CO(MOOTt< 

§pi-Hio<r-ipr-t^pM-*pc-icoppo 
•i6<J5i6ib6ao-*6t-6666oD6 
Mcococo-*-*>0"iOcococccocot~cotot- 

Height  (without  shoes). 

Growth. 

S  00i-l-HCOCOCOCO(MCCCO 

K|co>oincocoi^co-^oo|    1    1    1  i 
;Sloooopppoppl   1    1   1  1 
S  6666666066 

fi 

gt-lOOt-O-^O00^C0-*'^-*-*f*'<*< 
'H-*C0C000m-^C3lM'*'H'O»f5'0>t3>OiO 

CO  CO         10  CO  CO     t-  t-     i~  t-  t—  i-~ 

Growth. 
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Hico»ra-*>ocot^co>-Hi-i— 10 
.■Sloooooooooool   1   1  1 
S  66666666666 

Average. 

mb-inoomcoeoi— 'tiiot^t-ooiN— ■iM'+i 

£  10  05  -tl  05  KO  ■— 1  00  <M  CO  -+I  10  "iO  lO  ^  0  UO 

£coco^^incocob-i:~t-t-i^t~t^i--i^ 

<v  +- 

birth- 
day. 

0 

CO 

0'-i(Mro-^incoi>ooa50-^<Mcc-+i>o 
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The  following  statistics  of  the  height  (length), 
Aveiojht,  aucl  chest-girth  of  new-born  infants  of  the 
artisan  class  are  given  in  a  separate  table,  as  their 
addition  to  Tables  VI.  VII.  and  VIIL  would  make 
them  too  large  for  the  pages  on  which  they  are 
printed;  the  measurements,  moreover,  are  not  quite 
identical  with  those  of  older  children.  The  heights 
are  taken  in  the  recumbent  position,  the  weights 
without  clothes,  and  the  chest-girths  without  regard 
to  the  state  of  the  respiration.  The  table  includes 
only  infants  born  at  the  full  period  of  gestation.* 

Table  slioioing  the  Height,  Weight,  and  Chest-Girth  of  Neio-horn 
Infants  of  the  Artisan  Class. 


Height. 


Inches. 
From 
23  to  24 
22  .,  23 


21 
20 
19 
18 
17 
16 
15 


22 
21 
20 
19 
18 
17 
16 


Males. 

1 

1 

9 
16 
30 
33 

7 

2 

1 


Total. 


100 


Average.  19'34: 


Mean. 


19-00 


Females 
1 

4 

9 
25 
50 
10 

1 


100 


18-98 


lS-50 


Weight. 


Lbs. 
From 
11  to  12 
10  „  11 


9 
8 
7 
6 
5 
4 
3 


10 
9 
8 
7 
6 
5 
4 


Total. 


Average. 


Mean. 


Males. 
1 

G 
31 
29 
27 

4 

1 

1 


100 


7-55 


7-50 


Females 

1 

2 
20 
36 
29 
11 

1 


100 


7-23 


7-00 


Chest- girth. 


Inches. 
From 
15-0 
14-5 
14-0 
13-5 
13-0 
12-5 
120 
11-5 
11-0 
10-5 
10-0 


Males. 

1 
1 
4 
4 
6 
1 
2 


Total. 


20 


Average. 


13-2c 


Mean. 


Females 


20 


12-65 


*  I  am  indebted  to  Dr.  J.  Cumming  of  Edinburgh  and  Messrs. 
B.  W.  Large  and  A.  E.  Hutchinson,  House  Surgeons  of  the  Eoyal 
Maternity  Hospital  of  that  city,  for  these  statistics.  The  pro- 
portions of  the  new-born  infant  necessarily  form  the  starting-point 
for  the  study  of  the  development  of  the  body;  and  it  is  much  to  be 
regretted  that  with  the  many  opportunities  which  our  public  insti- 
tutions present,  so  few  measurements  are  recorded.  M.  Quetelet's 
observations  were  collected  at  '  I'Hospice  de  la  Maternitc,  sur  des 
enfants  morts,  mais  venus  a  terme  et  r(^gulii;rement  conformes,'  and 
as  the  dimensions  of  the  dead  body  (still-born  ?)  they  must  differ 
much  from  those  of  the  living  model. 
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Table  VI.  Showing  the  actual^  average,  and  mean  HEIGHT,  and  the  Annual  I 

the  PojJulat'ion  in  large  Eng-  I 


Height  (without 

Age  last  birthday. 

shoes). 

4 

n 
U 

•T 
I 

Q 

O 

n 

10 

1 1 

12 

13 

14 

No.  of  observations. 

21 

175 

327 

781 

1036 

1182 

1119 

1080 

C20 

991 

2247 

Irom 

rroin 

ft.  in. 

inches. 

D  U 

TO  TO 

7/  to  7o 

5  11 

71  „  72 

5  10 

70  „  71 

5  9 

69  „  70 

1 

5  8 

68  „  69 

5  7 

67  „  68 

1 

5  6 

66  „  67 

2 

5  5 

65  ,,  66 

5 

5  4 

64  „  65 

3 

12 

5  3 

63  „  64 

1 

23 

5  2 

62  „  63 

' 

8 

20 

5  1 

61  „  62 

1 

9 

41 

O  U 

W  Di 

1 

3 

23 

79 

4  11 

59  „  60 

1 

2 

8 

60 

100 

4  10 

58  „  59 

2 

2 

20 

78 

130 

4  9 

57  „  58 

1 

2 

11 

23 

147 

169 

4  8 

56  „  57 

2 

4 

22 

A  T 

47 

163 

1/6 

4  7 

55  „  66 

3 

15 

46 

bo 

181 

124 

4  6 

54  .,  55 

15 

41 

75 

130 

137 

63 

4  5 

53  „  54 

— 

2 

31 

71 

112 

150 

O  A 

34 

4  4 

52  „  53 

3 

64 

125 

149 

170 

45 

11 

4  3 

51  „  52 

24 

92 

153 

149 

A  n 

149 

a/* 

IT 

7 

4  2 

50  „  51 

2 

44 

160 

168 

157 

109 

27 

4  1 

49  „  50 

■ 

o 

6 

14 

105 

156 

151 

117 

O 

00 

6 

4  0 

48  „  49 

— 

■ 

0 

45 

135 

174 

123 

78 

36 

o 

3  11 

47  „  48 

— 

15 

86 

184 

136 

82 

60 

10 

1 

3  10 

46  „  47 

57 

164 

t  DO 

188 

96 

35 

8 

5 

1 

L 

3  9 

45  „  46 

11 

77 

181 

146 

43 

18 

9 

1 



3  8 

44  „  45 

— 

40 

153 

221 

94 

15 

2 

— 

— 

3  7 

43  „  44 

97 

208 

135 

44 

7 

4 

1 

1 

3  6 

42  „  43 

— 

1.37 

213 

97 

19 

2 

1 

— 

— 

— 

3  5 

41  „  42 

275 

171 

41 

7 

2 

3  4 

40  „  41 

3 

183 

55 

12 

4 

2 

3  3 

39  „  40 

5 

165 

30 

1 

3  2 

38  „  39 

7 

57 

6 

1 

3  1 

37  „  38 

1 

29 

6 

1 

3  0 

36  „  37 

4 

2  11 

35  „  36 

1 

6 

Total. 

21 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

Average  height. 

38-45 

41-16 

43-18 

45-01 

46-99 

49-22 

50-52 

51-52 

52-99 

55-93 

57-70 

Average  growth. 

2-71 

2-02 

1-83 

1*98 

2-23 

1-30 

1-00 

1-47 

2-94 

1-83 

Mean  height. 

38-5 

41-0 

43-0 

45-0 

47-0 

49-0 

50-5 

51-5 

53*0 

55-5 

68-0 

Mean  growth. 

2-5 

2-0 

2-0 

20 

20 

1-5 

1-0 

1-5 

2-5 

2-5 

Age  last  birthday. 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 
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IBate  of  aroiotJi,  of  13,931  Boys  and  Men  hetioeen  the  Ages  of  4  and  50  Years,  of 
dish  Toions — Artisan  Glass. 


Age  last  birthday. 

Height  (with- 
out shoes). 

16 

16 

17 

18 

19 

20 

21-22 

23  to  30 

23  to  50. 

745 

1018 

453 

153 

97 

69 

91 

135 

156 

1117 

318. 

No.  of  ohs. 

7 

6 

Ave] 
Inches. 
72-5 

rage 
Mfitres. 
1-841 

1 
6 
8 
12 
14 
36 
55 
90 
95 
1126 
ill8 

3 
11 
19 
39 
62 
88 
137 
154 
130 
117 
81 

2 

6 

16 
40 
62 
106 
155 
182 
170 
122 
81 
15 

6 
33 
33 
72 
80 
184 
139 
184 
157 
72 
20 
13 

31 
21 
62 
82 
113 
144 
216 
155 
93 
42 
41 

14 
29 
44 
116 
174 
246 
116 
87 
73 
101 

44 
33 
44 
77 
121 
308 
197 
99 
55 
22 

7 
52 
97 
148 
126 
163 
156 
163 
22 
30 
29 

7 
45 
89 
160 
128 
161 
154 
160 
26 
32 
26 
6 

— 

— 

71-5 
70-5 
69-5 
68-5 
67-5 
66-5 
65-5 
64-5 
63-5 
62-5 
61-5 
60-5 

1-816 
1-791 
1-765 
1-740 
1-715 
1-689 
1-664 
1-638 
1-613 
1-587 
1-562 
1-537 

1134 
89 
91 
66 
39 
13 
5 
3 

63 
49 
33 
10 
3 
1 

2 

28 
11 

4 

6 
2 

59-5 
58'5 
57-5 
56-5 
55-5 
54-5 
53-5 
52-5 
51-5 
50-5 
49-5 

1-511 
1-486 
1-460 
1-435 
1-410 
1-384 
1-359 
1-333 
1-308 
1-283 
1-257 
1-232 

/A 
"o 

O 

t-H 

o 
o 

> 
•i-i 

!5 

a 

o 

00 

g 

o 

a 
o 

fl 
O 
yA 

-§ 

m 

47-5 
46-5 
45-5 
44-5 
43-5 
42-5 
41-5 
40-5 
39-5 
38-5 
37-5 
36-5 
35-6 

1-206 
1-181 
1-156 
1-130 
1-105 
1-079 
1-054 
1-028 
1-003 
0-978 
0-952 
0-927 
0-902 

11000 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

1117 

318 

Total. 

660-58 

62-93 

64-45 

65-47 

66-02 

66-31 

66-60 

66-68 

66-65 

66-39 

66-72 

Av.  height. 

2-82 

2-35 

1-52 

1-02 

0-55 

0-29 

0-29 

0-08 

Av.  growth. 

R60'5 

63-0 

64-5 

65-5 

66-0 

66-25 

66-5 

66-5 

Mean  height. 

2-5 

2-5 

1-5 

1-0 

0-5 

0-25 

0-25 

„  growth. 

15 

16 

17 

18 

19 

20 

21-22 

23-30 

23  to  50 

Age  1.  birth. 

G 
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Table  VII.  Showing  the  actual,  average,  and  mean  WEIGHT,  and  the  Annual 

the  Population  in  large 


■Weight  (including 
clotlies). 


No.  of  observations. 


Stones 
(14  lbs.). 


Lbs. 
From 


13  told 

182 

to  196 

121, 

,  13 

175 

182 

12  , 

,121 

1G8 

175 

lU, 

,  12 

J) 

IGS 

11  , 

,111 

154 

), 

161 

10.1, 

.  11 

147 

,> 

irA 

10  , 

,  101 

140 

)> 

147 

n , 

.  10 

133 

140 

9  , 

,  9^ 

12G 

,) 

133 

,  9 

119 

1) 

126 

8  , 

,  84 

112 

), 

119 

n, 

,  8 

105 

112 

7  , 

71 

98 

,1 

105 

,  7 

91 

tj 

98 

,  fii 

84 

1, 

91 

77 

,j 

84 

,  r.i 

70 

1) 

77 

63 

,) 

70 

4  , 

,  41 

56 

,j 

63 

3i, 

,  4 

49 

I) 

56 

3  , 

,  .^a 

42 

,) 

49 

21, 

,  3 

35 

>, 

42 

2 

,  n 

28 

>, 

35 

Total. 


Average  ■weight. 


Average  increase. 


Mean  ■\yeight. 


Mean  increase. 


Age  last  birthda}^ 


Age  last  birthday. 


21 


21 


41-16 


44-0 


176 


6 

108 
534 
239 
102 
11 


1000 


49  99 


8-83 


50-0 


60 


3'J7 


24 
355 
477 
126 

18 


1000 


5419 


4-20 


54-0 


4-0 


631 


6 

144 
419 
332 
97 
2 


1000 


56-89 


2-70 


57-0 


3-0 


8 


10.38 


1 

32 
216 
451 
236 

62 
2 


1000 


59-00 


2-11 


590 


2-0 


1203 


1 

23 
106 
253 
335 
160 

22 


1000 


62-56 


3-56 


62-0 


3  0 


10 


112c 


11 


979 


1 

12 
64 
206 
386 
268 
59 
4 


1000 


66-31 


3-75 


66-0 


40 


10 


1 
6 
41 
135 
304 
262 
201 
48 
2 


1000 


69-i6 


3-15 


70-0 


4-0 


11 


12 


615 


5 
31 
84 
267 
312 
228 
68 
5 


13 


10.'')4 


3 
4 
20 
52 
171 
28(> 
304 
120 
40 
6 


1000  1000 


73-68 


4-22 


74  0 


4-0 


12 


78-27 


4-59 


r8  0 


40 


13 
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Rate  of  Increase  of  Borjs  and  Men,  lehoeen  the  Ages  of  i  and  50  Years,  of 
.English  Toions — Artisan  Class. 


u 


2094 


2 
4 
15 
34 
5y 
106 
250 
288 
186 
48 
6 


16 


910 


o 
6 
19 

35 
85 
128 
155 
188 
204 
113 
58 
9 


Age  last  birthday. 


16 


1038 


1 
1 

8 
36 
77 
123 
175 
160 
185 
107 
101 
19 
6 
1 


17 


S04 


6 
10 
30 
47 
135 
159 
278 
137 
125 
41 
24 

6 
9 


18 


147 


13 
15 
27 
48 
75 
251 
170 
224 
75 
61 
14 
8 
7 
6 


19 


105 


19 
57 
124 
153 
200 
124 
219 
76 
19 


20 


B8 


15 
73 
132 
177 
294 
132 
118 
44 
15 


21-22    23  to  30  23  to  50 


93 


32 
32 
65 
32 
183 
161 
269 
86 
118 
22 


121 


8 
33 
42 
99 
58 
198 
182 
165 
116 
75 
8 


142 


7 
14 
35 
49 
106 
71 
190 
162 
162 
106 
70 
14 
7 
7 


Weight  (including 
clotliesj. 


No.  of  observations. 


Average 

lbs. 
189-5 
178-5 
171-5 
164-5 
157-5 
150-5 
143-5 
136-5 
129-5 
122-5 
115-5 
108-5 
101-5 
94-5 
87-5 
80-5 
73-5 
66-5 
59-5 
52-5 
45-5 


Average 
kilos. 
85-91 
82-04 
77-95 
74-77 
71-59 
68-41 
65-22 
62-05 
57-83 
55-68 
52-50 
49-31 
46-13 
42-95 
39-78 
37-50 
33-41 
30-23 
27-04 
23-86 
20-68 
17-50 
14-32 


1000 


84-61 


6-34 


'84-0 


6-0 


14 


38-5 
31-5 


1000 


1000 


1000 


1000 


1000 


1000 


1000 


1000 


1000 


Total. 


96-79 


108-7 


116-4 


123-3 


128-4 


130-6 


135-4 


139-0 


141-2 


Average  ■weight. 


12-18 


11'93 


7-66 


6-97 


5-08 


2-20 


4-81 


3-58 


5-74 


Average  increase. 


94-0 


106-0 


116-0 


122-0 


128-0 


132-0 


136-0 


138-0 


140-0 


Mean  weight. 


100 


12-0 


10-0 


6-0 


6-0 


4-0 


4-0 


2-0 


4-0 


Mean  increase. 


15 


16 


17 


18 


19 


20 


21-22 


23-30 


23-50 


A  ge  last  bir  thd  ay. 
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Table  YIII.  Showing  the  CHEST-GIETH 


Empty  Chest-Girth. 


No.  of  observations. 


Inches. 
Prom 
37  to  38 
36  „  37 


35 
34 
33 
32 
31 
30 
29 
28 
27 
26 
25 
24 
23 
22 
21 
20 
19  ,,  20 


36 
35 
34 
33 
32 
31 
30 
29 
28 
27 
26 
25 
24 
23 
22 
21 


Average 
inches. 
37-5 
36-5 
35'5 
34-5 
33-5 
32-5 
31-5 
30-6 
29-5 
28'5 
27-5 
26-5 
25-5 
24-5 
23-5 
22-5 
21-5 
20-5 
19-5 


Total. 


Average  Chest-girth. 


Average  increase. 


Mean  Chest-girth. 


Mean  increase. 


Age  last  birthday. 


Age  last  birthday. 


128 


31 
227 
391 
320 

31 


1000 


21-40 


21-0 


287 


10 
80 
258 
415 
213 
24 


1000 


21-68 


0-28 


21-5 


0-5 


728 


8 


874 


22 
80 
242 
332 
236 
82 
6 


1000 


22-54 


0-86 


22-0 


0-5 


3 
54 
177 
301 
258 
176 
30 
1 


1000 


23-09 


0-55 


22-5 


0-5 


9 


824 


5 
40 
129 
269 
268 
211 
73 
5 


1000 


23-79 


0-70 


23-0 


0-5 


10 


783 


1 
24 
75 
177 
242 
211 
203 
66 
1 


1000 


24-08 


0-29 


23-5 


0-5 


10 


11 


840 


1 

12 
42 
108 
195 
258 
242 
126 
13 
3 


1000 


24-34 


0-46 


24-0 


0-5 


11 


12 


4-26 


2 
2 
21 
80 
207 
312 
254 
111 
9 
2 


24-93 


0-39 


24-6 


0-5 


12 


13 


660 


1 

5 
11 
64 
171 
303 
303 
121 
20 
1 


1000  1000 


25-24 


0-31 


25-0 


0-5 


13 
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of  English  Toim  Population — Artisan  Class. 


Age  last  birthday. 

Empty  Chest- 

/"I  T  n  r¥iTT 

U-IRTIi, 

14 

15 

IG 

17 

13 

21  to  22 

23  to  30 

23  to  50 

1133 

514 

643 

376 

168 

90 

46 

45 

88 

106 

No.  of  observations. 

Average 

mStres. 

10 

23 

19 

0-927 

11 

22 

45 

48 

/\.nno 

0 

9 

6 

21 

67 

91 

114 

0-876 

2 

12 

2 

30 

12 

22 

111 

170 

171 

A.  o  m 
U  001 

1 

10 

23 

40 

77 

178 

152 

178 

273 

257 

0-826 

2 

19 

67 

83 

131 

211 

261 

222 

193 

172 

(J  bOO 

7 

76 

165 

213 

267 

198 

348 

245 

148 

133 

0-775 

36 

84 

208 

309 

261 

222 

109 

133 

23 

38 

92 

185 

212 

167 

166 

145 

44 

23 

34 

38 

0-724 

183 

193 

170 

131 

42 

12 

22 

0-698 

246 

243 

98 

32 

24 

11 

21 

0-673 

223 

124 

31 

21 

6 

0-648 

136 

50 

5 

2 

0-623 

64 

14 

0-617 

9 

0-571 

1 

0-546 

0-521 

0-495 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

Total. 

26-28 

27-51 

28-97 

29-38 

30-07 

30-56 

30-86 

31-61 

32-38 

32-62 

Av.  Chest-girth. 

1-04 

1-23 

1-46 

0-41 

0-69 

0-49 

0-30 

0-75 

0-77 

0-24 

Average  increase. 

26-0 

27-0 

28-5 

29-5 

30-0 

30-5 

31-0 

31-5 

32-0 

32-5 

Mean  Chest-girth. 

1-0 

1-0 

1-5 

1-0 

0-5 

0-5 

0-5 

0-5 

0-5 

0-5 

Mean  increase. 

14 

15 

16 

17 

18 

19 

20 

21-22 

23-30 

23-50 

Age  last  birthday. 
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Increase,  Height =1. 

Chest- 
girth. 

,   1   1   1   1  lo  la  lo  lo  e<5  o  CO  o  o  o  c  o  o  o  Q  1  o  1  o  1  . 
1   1   1   1   1  ^1  c^i  <^l  i>i  «p  'p        ■*     <P  <p  'P  o  o  1  p  1  o  1  1 

OCOOOOOOOOOOOtHC-I      (N  fH 

Weight. 

oooooooooooooooo  ooo 
1    1    1    |-xoiooiopotoo-*'pa)oppc:  looo  1  1 

Ratio,  Height=l. 

Chest- 
girth. 

<MOC0W05dCSOOC0OC*lC^»0Ot^  r;^0 

o           o o o o o o o o o © o o o 6 o o  ooo 

Weight. 

lo        eo  o  lo  o  «5  w  t-  cs  CO  m  00  c«5  (M  00  cj  o  ooo 

o  1    |^(Mioooooi;:ooo-*>oooc5t~^C5  |-ft--.o  |  | 

CO  1  11— ■(MC<)oq<M(Ncococo-*'-*'COi^a3C50  loo  —  1 

Empty  Chest-girth. 

Growth, 
inches. 

1    1    1    1    1  O  O  O  O  O  O  lO  ip  p  o  o  p  O  ip  ip  1  ip  o  o   1  1 

1   1   1   1   Iooooooooi^AhAi>^oooIoooI  I 

Mean, 
inches. 

pippipoooooopoooop  >ppip 
1    1    1    l'^i^Ni>icocb-<i<-^<ibcbb-ooooOi^  1.—  cqo-l  1  1 

Growth, 
inches. 

lO            OOCOOOOOCi^-KCOCO'-H05C30|Ot  *<,  , 

1^            IJJ  CO  lO  t--  <N  -ti  CO  CO  O  l>4  ^  't"  p       CO    1  I;-       1^1    1  | 

CO           O  O  O  O  O  O  O  O               O  O  O  O  OOO 

A 

r  ^ 

Average, 
inches. 

O                 OaD-*C2O00-*lC0-T»'0D^t-00t^Ot~  .-lOOC^ 

C^l    1     1     1        p  ip  p       p  M  p  IT^  IN  >p  p  CO  p  >p  CO    1   CO  M  p    I  I 

GO    1    1     |AHT^(f4COCO-^4t<rt<lbot-OOCJOOO    loi?ii'i    1  1 
>-l                <MlMOq(MOq<MOqiM(N<NtNOacNCOCOCO  cococo 

Weight  incl.  clothes=7  and  10  lbs. 

Growth, 
lbs. 

p      p p p p p p p p p p p p p p p p  lppp  1  , 

CO  T— 1  I— t  1— 1 

Mean, 
lbs. 

o 

ip        p  o  p  p  p  o  p  O  p  p  o  p  p  p  p  p  p  ppp 

t-  1    |4»<o4Hb-O(>5io4t<(»4hi4t<oic-ia0M  liooo  1  1 

'     '■*l0l0l0>0«Ot^t-l-C00iO^C^1<MC0    '   CCCO-rl    '  ' 

Growth 
lbs. 

1— '  COOOl— lOOOlM05-*00C0CDt~C0O  .-iCO-* 

p       oDCTt^i-Hiot-t^NipcO'^ppppcq  laiipb-  1  1 

CO                                                                      1-1  r-H 

Average, 
lbs. 

to            O^C3  ClCiO^Oi-IOOOl^i-IO 

Ip     1      |^C5r--iC»OipCO-^p(Npi;-t--^<CO-*p  '^'pC'lt-t- 

t-  1    |i^o4HicRN«ocoa)-*oa)ocoooo  libii-^iob- 
^TiH»ooocrtrcot~-t~cooOT-iiM<Mcc  '  ccco-*-»rco 

r-(i— (1— r-^-.*i— l^t— ' 

Height  without  shoca. 

Growth, 
inches. 

O         OOOOOOOOOOOCOOO>-0  >-0 

ip       in  o  o  o  o     o  o  »o  o  o  >o  ip  p  >p  c-1  1       1    |    |  | 

O  NCqcNCTIMi^r^i— IC;iC>1C<lC^'-H>-^00    lo    1     1     1  1 

T— ( 

Mean, 
inches. 

o .     ooooooooooooooooo  ooo 

O        I  >p  O  O  O  O  O  O  O  lO  O  O  IC  o  o  >p  p        1  ip  ip  "p 

C5  '    'dortcoof-6>Oi^coooooot-*o«b!b  'ooCs  '  ' 
1—1         cO'*-T'-*-+i-*o>oioiooo«Dcoeooto  ooo 

Growth, 
inches. 

1—1         i-lCOeOCOCOOOl  i<C001O<M<MOC5      oco,  . 

7^         l~  p  p  p  (M  CO  O  -*  C5  CO  CO  CO  1.0  p  ip  0>1       1?)  P  P 

o       c^io-it^rt<J),l.rtAH(r-irt(fq<NrHi^oo  'oo  'o 

Average, 
inches. 

-X    .  ^     o'o  COi-iO(M(M(MC5CC«£>OOCOint~<M'-<  ®*''2S?' 
CO     1                           p  p  Cvl  O  O  p  C3        lO  C5              O  CO        p  p  p  p  t- 

c>  '    'oo-^asooooAicqoi^oiN-^ooo  '  o  o  o  o  ^ 

1—1            CO-Tl-*'*'*-rl"0>OlOOiCOOOOOO  o^— 

Age 
last 
birth- 
day. 

O  O  c  a 

^    ,     ,                                                                                        Ct  'O  o  o 

.    1   a.  1^ 

.h    1  l-*OOl^00530-<IMCO-*>OOt~COC5C— '<MC0JlC-3 
5  r-r-ir-l^r-ii-ll-l^i-li-l3^ir)3^C>)I^«S5 
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The  following  tables  of  the  heights  and  weights 
of  girls  living  in  Boston,  U.S.A.,  and  neighbourhood, 
include  3681  of  American,  3623  of  Irish,  585  of 
German,  and  1397  of  mixed  English,  Irish,  and 
American  pairentage.  The  results  of  Dr.  Bowditch's 
analysis  of  the  racial  elements  is,  that  the  children  of 
American-born  parents  (and  this  is  true  of  both 
sexes)  are  taller  and  heavier  than  those  of  foreign 
origin.  This  superiority  in  size  he  attributes  partly 
to  difference  of  race  and  climate,  and  partly  to  the 
greater  comfort  and  better  nurture  of  the  older  resi- 
dents of  Boston  compared  with  that  of  the  poorer 
immigrants  from  Europe.  He  makes  no  note  of  the 
Scotch  element,  which  must  be  largely  represented  in 
Boston,  as  it  is  in  most  American  towns,  whether 
in  Canada  or  the  United  States,  and  which  in  both 
height  and  weight  exceeds  both  the  English  and  the 
Irish  at  home.* 

*  Professor  Bowditch  has,  at  my  suggestion,  tabulated  his 
statistics  in  the  manner  I  am  now  advocating  (a  plan  which  I 
first  adopted  in  my  paper  on  Factory  Children  in  the  Jour.  Statist. 
Soc.  1876);  hence  the  facility  with  which  they  can  be  compared 
with  my  own.  His  printer  has,  however,  omitted  a  portion  of  the 
index-columns  as  unnecessary,  and  supplied  the  place  of  the  absent 
figures  by  dashes.  The  consequence  is  that  the  two  indexes  do  not 
agree,  and  the  children  gain  or  lose  an  inch  in  height  and  four 
pounds  in  weight  according  to  the  use  we  make  of  the  right  or  left 
hand  columns  in  reading  the  tables.  The  indexes  on  the  left  are 
obviously  the  correct  ones,  and  I  have  adopted  them  in  the  follow- 
ing tables  ;  but  the  error  is  one  which  might  lead  to  much  confusion, 
and  Dr.  Bowditch  will  be  glad  to  have  it  pointed  out,  as  I  aui  also 
glad  to  quote  it  to  confirm  what  I  have  already  insisted  on,  namely, 
the  absolute  necessity  of  making  statistical  tables  complete  in  every 
■detail,  so  that  no  doubt  or  mistake  can  arise  in  reading  them. 


88 


Table  X.  Shoiving  the  actual,  average,  and  mean  HEIGHT, 
America,  between  the  Ages  of  5  and  19  Years.  'The 
of  the  City  Proper  (Boston,  U.S.A.),  in  several  Schools 
in  Miss  Hubbard's  School  for  Young  Ladies,  and  in 
of  Children,^  by  II.  P.  Bowditch,  M.D.  ;  Eighth  Annual 


Height  (without 
shoes). 


Age  last  birthday. 


8 


10 


11 


No.  of  observations.  605 


987 


From 
ft.  in. 
5  9 
5  8 
5 
5 
5 
5 
5 
5 
6 
5 


4  11 
4  10 
4  9 


4 
4 
4 
4 

4 
4 
4 
4 
4 


3  11 
3  10 
3  9 
3  8 
3  7 
3  6 
3  5 


3 
3 
3 
3 
3 


From 
inches, 
69  to  70 
68  „  69 
67  „  68 
66 
65 


64 
63 


67 
66 
65 
64 


62  „  63 
61  „  62 
60  „  61 


59 
58 
57 
56 
55 
54 
53 
52 
51 
60 
49 
48 


60 
59 
58 
57 
56 
55 
54 
53 
52 
51 
50 
49 


47 
46 
45 
44 
43 
42 
41 
40 
39 
38 
37 
36 


48 
47 
46 
45 
44 
43 
42 
41 
40 
39 
38 
37 


3 
3 
0 


1 
7 

28 
33 
119 
190 
212 
198 
121 
66 
32 
3 


22 
54 
116 
163 
224 
199 
122 
65 
22 
8 
2 
1 


1199 


1299 


1149 


1089 


2 

3 
10 
36 
56 


1 
1 

1 

6 
14 
42 
78 
130 
165 


1 

2 
7 

17 
26 
69 
114 
170 
186 
166 


147 
170 
204 
167 
119 
61 
16 
6 
2 
1 


179 
176 
101 
60 
30 
11 
3 
1 


98 
78 
35 
12 
4 
2 
2 
1 
1 


1 

4 
9 
24 
34 
65 
105 
163 
174 
163 
113 
70 


48 
14 
9 
1 
1 
1 
1 


936 


1 

2 
1 

3 


15 
26 
54 
71 
112 
137 
133 
169 
117 
81 
42 
24 


Total. 


1000 


1000 


1000 


1000 


1000 


1000 


1000 


Average  height. 


41-19 


43-35 


45-52 


47-58 


49-39 


51-34 


53-42 


Average  growth. 


2-16 


2-17 


2-06 


1-79 


1-97 


2-08 


Mean  height. 


41-0 


43-5 


45-5 


47-5 


49-5 


51-5 


Mean  growth. 


2-5 


2-0 


2-0 


2-0 


2-0 


53-5 


2-0 


Age  last  birthday. 


10 


11 
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<xnd  the  Annual  Rate  of  Gr moth,  0/ 10,904  GIRLS  in  U.S. 
Statistical  Data  loere  collected  in  nearly  all  the  Public- Schools 
in  South  Boston,  Eoxbury,  Gliarleston,  and  Jamaica  Plain, 
several  of  the  Public  Schools  ofBrooldyn:  See  the  '  Growth 
Report  State  Board  of  Health  of  Mass.,  Boston,  U.S.A.,IS77. 


Age  last  birthday. 

HEIGHT  (without 

16 

17 

18 

shoes). 

12 

13 

14 

15 

935 

830 

G75 

459 

3S3 

233 

155 

10,904 

Average 

Inches. 

Metres. 

1 







4 



by  0 

i  1  DO 

1 

1 



4 

6 

bo  0 

1  -7  An 

1  J  t:U 

1 

1 

2 

6 

14 

13 

26 

bro 

1  -71  1 
i  i  10 

1 

4 

13 

14 

22 

13 

bb  5 

2 

4 

11 

31 

54 

47 

39 

65-5 

1-664 

3 

7 

34 

59 

76 

82 

135 

64-5 

1-638 

6 

29 

47 

107 

133 

163 

71 

bo  5 

1  'ft!  ^ 
i  DiO 

10 

38 

92 

124 

173 

202 

181 

62-5 

I  00/ 

19 

90 

163 

20:J 

161 

150 

194 

bl  5 

1  00.^ 

39 

117 

19o 

lU/ 

100 

6O-5 

1  00/ 

70 

139 

148 

124 

105 

116 

116 

59  5 

1  •K  1  1 
1  Oil 

81 

122 

126 

83 

68 

52 

45 

58-5 

1  'A  Qii 
1 

109 

132 

86 

44 

37 

30 

13 

57  0 

1  •/! 

1  4oU 

142 

98 

47 

15 

17 

4 

6 

5b  0 

X  4:00 

137 

87 

27 

13 

4 



55  0 

1  'AT  A 
1  4:111 

119 

70 

16 

4 







54  5 

X  00* 

111 

39 

5 







53-5 

1-359 

65 

13 

4 









52-5 

1-333 

46 

7 

1 









51-5 

1-308 

23 

3 

50-5 

1-283 

8 

1 

49-5 

1-257 

/? 

D 

i 

48-6 

1-232 



47-5 

1-206 

1 

46-5 

1-181 

45-5 

1-156 

44-5 

1-130 

43-5 

1-105 

42-5 

1-079 

41-5 

1-054 

40-5 

1-028 

39-5 

1-003 

38-5 

0'978 

37-5 

0-952 

36-5 

0-927 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

Total. 

55-88 

58-16 

59-94 

61-10 

61-59 

61-92 

61-95 

Average  height. 

2-46 

2-26 

1-78 

1-16 

0-49 

0-33 

0-03 

Average  growth. 

56-0 

58-0 

60-0 

61-0 

61-5 

62-0 

62-0 

Mean  height. 

2-5 

2-0 

2-0 

10 

0-5 

0-5 

Mean  growth. 

12 

13 

14 

15 

16 

17 

18 

Age  1  aat  birthday. 
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Table  XI.  Showing  the  actual,  average,  and  mean  WEIGHT, 

of  America,  between  the  Ages  of 


Weight  (inclucling 
clothes). 


No.  of  observations. 


Age  last  birthday. 


605 


087 


1199 


1299 


10 


11 


1149  1089 


9.3G 


Stones, 
11-0 


9-0 


7-0 


5-0 


3-0 


From 

Lbs. 

158 

to 

222 

154 

158 

150 

» 

154 

146 

») 

150 

142 

)» 

146 

138 

»> 

142 

.134 

» 

138 

180 

1) 

134 

126 

>> 

130 

122 

!) 

126 

118 

)> 

122 

114 

It 

118 

110 

)! 

114 

106 

1) 

110 

102 

1) 

106 

98 

102 

94 
90 
80 
82 
78 
74 
70 


66 
62 
68 
54 
50 
46 
42 


Total. 


98 
94 
90 
86 
82 
78 
74 


70 
66 
62 
58 
54 
50 
4() 


38  „ 
34  „ 
30  „ 
26  „ 


42 
38 
34 
30 


Average  weight. 


Average  growth. 
Mean  weight. 


Mean  growth. 


Age  hist  bii  ttul  ly 


5 
21 
45 
201 


384 
265 
76 
3 


1000 


39-66 


40-0 


1 
1 

3 
16 
68 
180 
317 


287 
118 
8 


2 
9 
28 
91 
178 
284 
265 


125 
17 
1 


1000 


1000 


43-28 


47-46 


3-62 


4-18 


440 


48-0 


4-0 


4-0 


10 
36 
106 
203 
263 
219 
122 


26 
5 


1000 


52-04 


4-58 


52-0 


4-0 


1 
4 

3 
7 
31 


45 
123 
197 
248 
194 
98 
39 


1000 


57-07 


5-03 


56-0 


4-0 


2 
5 
10 
8 
18 
41 
76 


143 
159 
218 
168 
104 
34 
6 


1000  I  1000 
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and  the  Annual  Bate  of  Increase,  of  10,90i  GIRLS  in  U.S. 
5  and  19  Years  {see  Table  X). 
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Diagrams  and  Chart-tracings. 

The  Chart-tracings  given  at  pages  96  and  112  will 
illustrate  the  manner  of  using  the  ruled  portion  of  the 
Anthropometrical  Chart.  Diagram  I.  shows  the  mean 
height,  weight,  and  chest-girth,  and  the  relation  of 
the  weight  to  the  •  height  of  the  boys  and  men 
enumerated  in  Tables  I.  II.  and  III.  Diagram  II. 
shows  the  growth  of  the  body  in  height  from  birth 
to  thirty  years  of  age ;  and  Diagram  III.  its  develop- 
ment in  transverse  diameter  and  in  circumference. 

The  tracings  require  little  explanation :  Diagram  I. 
reads  from  left  to  right ;  the  names  of  the  parts  mea- 
sured and  the  weights  are,  according  to  the  directions, 
given  in  the  charts  and  written  above  the  tracings; 
and  the  reference  numbers  to  the  Systematic  Table  of 
Measurements  are  also  given.  The  dotted  luie  repre- 
senting the  weight  of  the  body  without  clothes  has 
been  constructed  by  deducting  9  lbs.  for  the  weight 
of  the  clothes,  which  were  included  when  the  ob- 
servations were  made. 

Diagram  II.  reads  across  the  page  from  left  to 
right,  and  shows  the  annual  rate  of  growth  from 
birth  to  thirty  years  of  age  of  the  parts  indicated 
by  the  names  and  the  reference  numbers  in  a  typical 
or  mean  man  in  this  country. 

Diagram  III.  reads  from  the  middle  of  the  page  to 
the  right  and  left,  and  shows  the  rate  of  increase  of 
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the  body  in  breadtli  and  circumference  during  the 
same  period  of  life.  The  black  lines  of  Diagram  III. 
represent  a  transverse  section  of  the  body  at  birth, 
and  at  the  ages  of  1,  3,  7,  15,  and  30  years;  or  they 
show  the  space  which  would  be  covered  by  the  body 
if  laid  flat  on  the  table,  by  the  head,  the  shoulders, 
the  chest,  the  abdomen,  and  the  hips.  The  dotted 
lines  show  the  circumferences  of  the  same  parts — i.e. 
they  indicate  the  ends  of  a  tape  which  has  been 
passed  round  the  body  and  spread  out  on  the  table. 
The  proper  distances  between  the  parts  measured  are 
not,  of  course,  given,  as  the  variations  of  the  heights 
with  age  would  prevent  the  parallelism  of  the  lines. 
It  will  be  understood  that  similar  tracings  can  be- 
made  of  any  other  parts  of  the  body — the  arms,  legs,. 
&c. 

ISToTE.  Artists  engaged  in  representing  th.e  human  form  may 
accept  the  tracings  on  Diagrams  II.  and  III.  as  scales  of  propor- 
tions of  the  body,  not  necessarily  for  exact  imitation,  but  as  sup- 
plying measurements  which  wiU  help  them  to  find  the  relative 
proportions  of  the  body,  and  place  some  reasonable  limits  to  their 
imaginations.  Year  by  year  many  of  our  English  artists  are  depart- 
ing farther  and  farther  from  the  natural  proportions,  and  the  for- 
mulae adopted  and  taught  by  the  most  distinguished  artists  of  tbe 
Eenaissance.  A  passing  visit  to  the  National  Gallery  and  to  the 
Eoyal  Academy  and  the  Grosvenor  Galleries  wiU  sufficiently 
demonstrate  the  truth  of  this  assertion,  and  it  is  unnecessary  to- 
specify  any  particular  examples. 


CHAPTER  VII. 


THE  PHYSICAL  DEVELOPMENT*  AND  THE  PROPORTIONS 
OP  THE  HUMAN  BODY. 

rjlHE  following  summary  of  what  we  already  know 
of  the  development  and  the  proportions  of  the 
body  will  be  useful  to  the  student  of  anthropometrj^, 
and  indicate  the  nature  and  direction  of  his  labours. 
The  art-student  may  also  consult  this  chapter  with 
advantage,  f 

A  glance  at  the  tables  will  show  how  impossible 
it  is  to  study  the  progressive  development  of  man, 
and  the  causes  which  check  or  promote  it,  by  the 
use  of  mere  averages.  In  a  thousand  men  or  boys 
the  average  represents  only  a  small  fraction  of  the 

*  '  The  term  growth,  ought  strictly  to  be  confined  to  mere  in- 
crease of  size,  and  development  to  changes  of  structure.  Now,  a 
child  is  said  to  grow  into  a  man,  and  a  foal  into  a  horse  ;  but,  as  in 
these  cases  there  is  much  change  of  structure,  the  process  properly 
belongs  to  the  order  of  development'  (p.  389).  '  The  child,  strictly 
speaking,  does  not  grow  into  the  man,  but  includes  germs  which 
slowly  and  successively  become  developed  and  form  the  man* 
Cp.  404).  The  Variation  of  Animals  and  Plants  imder  Domestication^ 
By  C.  Darwin,  M.A.,  F.E.S.  (London,  1868). 

t  For  further  details,  see  Quetelet's  Anthropometry,  page  253. 
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whole  number  of  the  same  age,  and  differs  from 
groups  above  and  below  it  by  containing  only  a  few 
more  individuals.  The  difference  in  height  between 
an  average  public-school  boy  of  the  age  of  13^  and 

is  about  2  inches,  but  the  difference  between  the 
tallest  and  shortest  boys  of  either  of  these  ages  is  20 
inches,  while  at  birth  they  differed  to  the  extent  of 
not  more  than  9  inches,  and  probably  much  less.  As 
I  have  already  observed,  it  is  the  variations  of  the 
individuals  above  and  below  the  average  or  mean 
which  is  significant  of  the  agencies  at  work  in  modi- 
fying the  development  of  the  body ;  and  it  is  for  this 
reason  that  I  have  given  the  whole  range  of  heights- 
which  I  have  found  to  occur  at  each  ao;e,  and  which 
explains  the  formidable  array  of  figures  which  the 
tables  present. 

The  permanent  and  constant  elements  which  mo- 
dify the  development  of  the  human  body  are  age,, 
sex,  and  race,  and  some  of  the  secondary  and  tem- 
porary ones  are  disease,  occupation,  social  habits,, 
nurture,  food,  exercise,  rest,  &c. 

In  my  tables  no  attempt  has  been  made  to  dis- 
tinguish the  original  racial  elements;  but  Dr.  J. 
Beddoe  has  shown  on  the  adult  population  that  the- 
Northern  or  Scandinavian  element  is  larger  than  the 
Teutonic,  and  the  Teutonic  than  the  Celtic. 

The  tables  sufficiently  indicate  the  changes  which 
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take  place  in  the  height,  according  to  the  age ;  and 
the  double  series  of  observations  for  each  age  of  the 
artisan  and  non-labouring  classes,  show  the  modi- 
fying influences  of  social  surroundings  on  the  deve- 
lopment. During  the  periods  over  which  the  obser- 
vations extend,  the  most  favoured  class  has  a  mean 
height  of  about  two  inches  greater  than  the  industrial 
class,  but  it  is  probable  that  if  the  observations 
were  extended  to  the  time  of  birth  they  would  gra- 
dually approximate,  and  become  identical  at  that 
epoch. 

The  total  height  of  the  new-born  infant  differs 
but  little  in  the  two  sexes,  the  average  for  boys  being 
19*34  inches,  and  for  girls  18'98  inches,  the  difference 
being  rather  less  than  half  an  inch.  This  difference, 
slight  in  infancy,  maintains  itself  till  near  the  age  of 
thirteen  years,  when,  in  this  country  and  America  at 
least,  the  average  girl  is  taller  and  heavier  than  the 
boy.  This  halting,  so  to  speak,  of  the  male,  is  speedily 
recovered ;  and  the  superiority  is  maintained  to  the 
period  of  full  development,  when  the  proportions  of 
the  two  sexes  stand  as  1  to  0*937,  or  of  16  to  15. 

Quetelet's  observations  show  that  both  men  and 
women  maintain  their  maximum  height  till  the  age 
of  fifty  years,  when  it  begins  to  recede,  and  at  the 
age  of  ninety  has  lost  about  IJ  inches.  This  dimi- 
nution of  the  height  by  advancing  years  is  to  be  at 
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tributed  to  the  contraction  of  the  soft  parts  between 
the  ends  of  the  bones,  especially  the  cartilages  of  the 
spinal  column,  and  to  the  stooping  position  assumed 
by  old  people.  In  considering  the  absolute  height, 
the  growth  is  most  rapid  in  the  first  year,  Avhen  it 
amounts  to  about  7 J  inches ;  during  the  second  year 
it  is  already  reduced  one-half,  being  a  little  less  than 
4  inches  ;  and  it  becomes  gradually  less  till  the  age 
of  twelve,  when  it  is  reduced  to  about  1 J  or  2  inches, 
accordino;  to  the  social  condition.  With  the  acces- 
sion  of  puberty  there  is  an  increased  rate  of  growth 
in  the  non-labouring  classes,  and  an  entire  cessation 
of  it  at  the  age  of  nineteen  or  twenty  years ;  while 
in  the  artisan  classes  the  growth  is  more  uniform, 
and  extends  to  about  the  twenty-third  year. 

The  height  of  woman  is  less  than  that  of  man,  for 
three  different  causes :  firstly,  the  woman  is  born  a 
little  smaller;  secondly,  her  annual  rate  of  growth 
€ifter  the  age  of  fourteen  is  feebler ;  and  thirdly,  her 
growth  terminates  about  two  years  before  that  of  man. 
It  is  to  this  last  cause  above  all  that  the  difference 
in  height  must  be  attributed ;  for  while  at  the  age  of 
thirteen  girls  are  a  little  taller  than  boys,  at  the  pe- 
riod of  full  development  women  are  nearly  4  inches 
shorter  than  men. 

'  In  considering  a  particular  individual,'  says  M. 
Quetelet,  '  his  growth  is  far  from  being  as  regular  as 

H 
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that  indicated  in  the  tables.  There  arc  nearly  always 
points  at  which  the  development  of  a  person  is  arrested, 
as  also  there  a;re  times  of  growth  more  or  less  rapids 
These  anomalies  are  observed  about  the  age  of  puberty 
and  after  illness.  Favourable  circumstances  would 
have  to  be  simultaneous  for  all  the  physical  faculties 
to  develop  themselves  in  a  perfectly  regular  manner. 
When  we  look  on  a  great  number  of  persons  these 
little  anomalies  disappear  in  the  general  means,  and 
what  is  wanting  in  the  development  of  one  is  com- 
pensated for  by  an  excess  of  growth  in  another.' 

About  the  age  of  fifteen  a  rapid  development  in 
height  takes  place.  This  growth  precedes  puberty, 
and  a  similar  change  shows  itself  in  the  girls,  but 
from  one  to  two  years  earlier.  It  is  probably  to  the 
greater  or  less  development  of  the  body  at  the  time- 
of  the  accession  of  puberty  that  the  final  difference 
in  the  height  of  individuals  is  chiefly  to  be  attri- 
buted ;  hence  the  influences  which  promote  or  retard 
growth  at  this  period  are  most  deserving  of  study. 
In  boys  puberty  occurs  later,  and  is  less  regular  and 
decided,  than  in  girls.  The  transition  from  boyhood 
to  manhood  extends  over  a  period  of  three  or  four 
years,  and  is  accompanied  by  increased  physical  de- 
velopment of  the  body ;  but  girls  develop  into  women 
in  a  few  months,  and  with  the  complete  establishment 
of  puberty  growth  in  height  is  much  diminished,  and 
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often  ceases  altogether.  This  subject  would  be  best 
illustrated  by  making  a  series  of  successive  annual 
measurements  of  the  same  individuals  (especially  of 
girls),  a  labour,  however,  which  could  only  be  effec- 
tually carried  out  by  a  large  number  of  observers. 

The  tables  of  heights  of  boys  show  that  the  pre-, 
pubertic  growth  begins  about  the  age  of  12^  or  13 
3^ears  in  the  non-labouring  class,  and  causes  not  only 
a  higher  mean,  but  a  wider  range,  between  the  tallest 
and  shortest  boys  than  among  the  labouring  class, 
amongst  whom  the  pre-pubertic  growth  does  not 
show  itself  till  a  year  or  two  later. 

The  contrast  presented  by  the  columns  of  figures 
representing  the  non-labouring  and  the  artisan  class 
from  the  age  of  tAvelve  to  seventeen  shows  the  marked 
effect  of  social  surroundings  on  the  development  of 
the  body ;  the  one  class  being  retarded  and  depressed 
by  laborious  occupations  and  insanitary  influences, 
the  other  expanded,  and  probably  exaggerated,  by 
the  prevalence  of  circumstances  favourable  to  growth. 
The  position  of  the  body  influences  the  stature.  The 
upright  position  retards  development  in  height,  while 
the  recumbent  position — even  though  nutrition  may 
be  impaired  by  disease — favours  increase  of  stature, 
as  we  often  see  in  delicate  children. 

Tables  XII.  and  XIII.  show  the  average  height 
and  weight  of  different  classes  of  the  English  popu- 
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lation  arranged  on  the  plan  recommended  at  page  42. 
Although  each  table  comprises  upwards  of  54,000 
observations  the  numerous  blank  spaces,  especially  at 
ages  below  five  years,  show  how  much  labour  re- 
mains to  be  done  before  we  can  arrive  at  safe  con- 
clusions as  to  the  relative  physique  of  different  classes 
of  the  community. 

The  materials  forming  these  tables  have  been  de- 
rived from  the  following  sources :  The  first  division 
of  Class  I.  is  given  in  detail  in  Tables  I.  and  II.,  and 
is  explained  at  page  65.  The  second  division  of 
Class  I.  are  chiefly  townbred  boys  attending  the  fol- 
lowing town  schools :  Liverpool  College ;  King  Ed- 
ward's School,  Birmingham;  City  of  London  School; 
and  Christ's  Hospital.  I  have  not  been  able  to  col- 
lect any  statistics  of  Class  IL,  but  they  will  probably 
be  found  to  differ  little  from  the  second  division  of 
Class  I.,  just  mentioned. 

Class  III.  are  the  children  of  soldiers  in  the  Royal 
Military  Asylum,  Chelsea,  and  the  Royal  Hibernian 
Asylum,  Dublin;  and  recruits  for  the  army  in  1862-3. 
For  these  returns  I  am  indebted  to  Drs.  Crosse  and 
Baxter,  the  Medical  Superintendents  of  the  Asylums; 
and  for  the  recruits  to  Dr.  Crosse's  very  intelligent 
Hospital  Sergeant,  Mr.  P.  Coughlan,  who  has  also 
helped  me  in  working  out  some  of  the  averages  of 
my  tables. 
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Classes  IV.  and  VIII.  comprise  the  statistics  col- 
lected by  myself  and  other  assistant  commissioners 
for  the  Local  Government  Board,  for  the  Report  on 
the  Changes  in  the  Hours  and  Ages  of  Employment  of 
Children  in  Factories,  previous  to  the  recent  altera- 
tions in  the  Factory  Acts. 

The  boys  in  Class  V.  are  the  children  of  sailors 
and  coastguard  men,  being  educated  and  trained  for 
the  navy  in  the  Royal  Hospital  School,  Greenwich, 
obtained  through  Mr.  G.  W.  Armstrong,  the  resident 
medical  officer. 

The  statistics  in  Class  YII.  are  derived  from 
various  sources  in  large  towns.  Many  of  the  boys 
were  the  applicants  for  appointments  as  messengers 
•  and  clerks  in  the  Telegraph  Department  of  the  General 
Post  Office,  and  the  rejected  as  Avell  as  the  accepted 
candidates  are  included.  I  am  indebted  to  Mr.  Steet, 
the  medical  officer,  for  these  returns. 

The  averages  at  the  ages  from  twenty-three  to 
thirty  are  collected  from  the  statistics  published  in 
Dr.  Beddoe's  paper  on  the  stature  and  bulk  of  man 
in  the  British  Isles. 

The  heights  and  weights  of  the  idiots  and  imbe- 
ciles are  derived  from  the  institutions  enumerated  at 
the  head  of  the  columns,  and  were  collected  for  me 
by  Drs.  Grabham,  Ireland,  and  Shuttleworth,  the 
medical  superintendents. 
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For  the  purpose  of  comparing  together  English 
and  American  born  boys,  I  have  added  to  the  tables 
two  columns  of  averages  from  Dr.  Bowditch's  report 
on  the  growth  of  children  in  Boston  and  the  sur- 
rounding neighbourhood.  As  they  include  all  classes 
of  society  and  are  both  town  and  country  bred,  they 
do  not  correspond  with  any  of  the  classes  I  have 
adopted,  but  it  will  be  seen  that  they  closely  resem- 
ble the  two  divisions  of  Class  1.  of  our  English  boys. 
I  have  to  regret  that  I  have  not  been  able  to  include 
some  statistics  promised  by  my  friend  Dr.  F.  Man- 
ning of  Sydney,  to  show  if  any  changes  have  taken 
place  in  the  physique  of  our  Australian  relations.* 

The  study  of  the  extremes  of  the  stature  which, 
the  body  may  attain  in  giants  and  dwarfs  is  full  of 
interest  and  importance.  Giants  and  dwarfs  occur  at 
all  ages;  but  as  growth  is  very  irregular  in  many 
individuals,  sometimes  being  excessive  at  an  early 
age  and  occasionally  retarded  for  years,  the  true  giant 

*  It  does  not  form  part  of  my  present  plan  to  point  out  the 
numerous  interesting  conclusions  to  be  drawn  from  these  tables. 
My  object  here  is  to  show  how  imperfect  our  information  is,  and  to 
endeavour  to  direct  into  proper  channels  the  labours  of  many 
different  observers.  Statistics  of  the  kind  embodied  in  my  tables, 
collected,  apparently,  without  any  definite  object,  lie  scattered  all 
over  the  country,  and  many  opportunities  of  adding  to  them  are 
lost  for  want  of  an  intelligent  motive.  I  hope  that  my  present 
work  will  explain  the  object,  and  supply  a  motive  for  more  ex- 
tended efforts. 
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^ind  dwarf  can  only  be  distinguished  at  the  time  of 
full  development,  unless,  indeed,  the  proportions  are 
very  unusual.  In  the  giant  the  great  stature  is  due, 
chiefly,  to  an  excessive  growth  of  the  lower  ex- 
tremities, the  size  of  head  and  trunk  being  nearly  the 
same  as  that  of  the  mean  boy  or  man  of  the  same 
age.  The  Swedish  giant  was  about  8^  feet  in  height, 
being  the  tallest  man  on  record.  In  the  natural 
dwarf,  where  the  proportions  are  fairly  uniform,  the 
head  is  always  large  in  proj^ortion  to  the  rest  of  the 
body,  as  it  is  in  the  young  child ;  indeed,  the  propor- 
tions of  the  dwarf  Tom  Thumb  are  almost  exactly 
those  of  an  ordinary  infant  of  from  thirteen  to  fifteen 
months  old. 
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Table  XII.  Shoioing  the  average  HEIGHT  (toithout  shoes)  of  54,447  Boys 

4630  of  American 


Male  popu- 
lation and 
percentage, 
including 
children, 
1S71. 

Professional  classes.        Commercial  classes.  Labouilng 

Class  I. 

Class  n. 

Class  m. 

Class  IV. 

Class  V. 

328,270 
=4'46  per  cent. 

7fi2,0]4 
=10-3G  per  cent. 

439,377 
=5-97  per  cent. 

2,383,799 
=32-41  per  cent. 

232,784 
=3 '10  per  cent. 

Social 
position, 
occupation, 
'  niu-ture.' 

No  occupation. 
Officers  of  Army 

and  Navy. 
Clergymen. 
Physicians  and 

Sm-geons. 
Barristers  and 

Solicitors. 
Civil  Servants. 
Bankei's. 
Merchants. 

Clerks. 
Shopkeepers. 

1 

Soldiers. 
Policemen. 
Me.ssengei-s. 

Servants. 

Labourers : 
Agricultural, 
Roads, 
Quai-ries, 
Navvies, 
Railways. 

.Sailors. 
Fishermen. 
Bargemen. 

Sanitaiy 
suiTOundingp. 

Outdoor. 
Country. 

Indoor. 
Towns. 

Indoor. 
Towns. 

Selected. 

Outdoor. 
Country. 

Outdoor. 
Seafaring. 

Age  last 
birthday. 
Birth. 

1 

2 

.-{ 

4 

r> 
(\ 

7 

8 

!) 
10 
11 
12 

i:? 

14 
15 
16 
17 
18 
19 
20 
21 
22 

23-30 
23-50 

Xo.  obs. 

74 
ISO 
248 

473 
477 
541 
686 
1602 
1522 

794 
391 
326 
198 
170 

Inches. 

53-  40 

54-  91 
5R-97 
58-79 
fil-11 
G3-47 
GG-40 

67-  86 

68-  29 

68-  72 

69-  13 
68-90 
68-65 
68-G6 

No.  obs. 

3 
16 

59 
160 
294 

495 
501 

508 

303 
76 

57 
23 
3 

115 

Inches. 

46-  16 

47-  31 
50-18 

52-  73 

53-  84 
55-51 

58-  30 

59-  84 
62-60 
6.5-10 

66-  74 

68-  00 

69-  16 

67-  93 

Ko.  obs. 
242 

Inches. 
67-28 

No.  obs. 

138 
287 
730 
860 
S26 
7S3 
840 
426 

415 
1302 
140 

133 
870 
5246 

3385 
2466 
1710 
1568 
3256 
4144 

Inches. 

41-  25 

42-  97 

45-  22 

46-  98 
48-94 

50-  31 

51-  20 

52-  52 
54-65 
56-08 
59-10 
63-90 

65-  91 

66-  78 

67-  19 
67-26 
67-53 
67-62 
67-93 
67-22 

Jfo.  obs, 

133 
156 

143 
138 

100 
9 

1243 

Inches. 

46  91 
49-43 

51-  33 

52-  94 

55-  19 

56-  05 

67-10 

Xo.  obs. 

356 
166 
20 

393 
100 

313 

Inches. 

51-  04 

52-  07 

54-  15 

55-  30 
58-90 

66-37 

7652 

2613 

242 

29525 

1922 

1348 

105 


'ind  Men  of  different  Classes  {and  of  Idiots)  of  the  English  Population,  and  of 
Parentage  {Boston,  U.S.A.). 


classes. 


Indnstiial  classes. 


Class  VI. 


435,5.58 
5 '92  per  cent 


Miners : 

Coal, 
Mineral. 


Underground. 


Xo.  obs. 


67 

67 


Inclies. 


66-91 


Class  Vn. 


1,971,295 
=2U'S2  percent, 


Artisans. 


Indoor. 
Towns. 


No.  obs. 
100 


21 

37 
40 

53 
no 
295 
279 

175 

151 

550 
946 

605 

895 

449 
153 
97 
69 

55 
36 
166 
335 

5517 


Inches, 
19-34 


No.  obs. 


38-45 
40-10 
43-27 
45-70 
4G-8S 
48-97 
50-77 

52-  60 

53-  95 
56-96 
58-15 
60-92 

63-  78 

64-  40 

65-  30 

66-  02 
66-31 
66-84 
66-25 
66  43 
66-77 


Class  Vm. 


801,636 
=10-9  per  cent. 


Factory 
operatives. 
Sedentary 
trades : 
Tailoi-s, 
Shoemakers,  iSic 


Indoor. 
Towns. 


162 
276 
419 

3415 
325 


135 


4732 


Inches 


46-90 
48-46 

50-  21 

51-  56 
53-36 


66-89 


Idiots  and 
Imbeciles  : 
Earlswood 
Asylum, 
Royal  Albert 
Asylum, 
Larbert 
Institution 
for  Imbeciles. 


No.  obs. 


3 
13 
34 
41 
54 
57 
72 
61 

63 
74 
56 
54 
66 
36 
37 

25 
28 
20 
16 


United  States  of  America. 
Of  American  pai-entage.  ■ 


Public  and 
private  Latin 

Schools, 
Massachusetts 
Institute  of 
Technology. 


Selected. 


Inches.  , 
Mean  ^^-^^^ 
height.   , 
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38-00 
40-03 
42-23 

44-  12 

45-  74 
47-49 

49-  11 

50-  97 
52-46 
54-75 
56-53 

59-  26 

60-  69 

62-  67 

63-  21 

63-  19 

64-  18 
64-25 
64-50 


64-87 


2 

19 
17 
28 

41 

49 
46 
40 

32  I 
29  J 


Inches. 


52-  00 

53-  51 

54-  90 
56-78 
59-60 
61-51 

64-  20 

65-  83 

67-44 


303  — 


Public  schools 
of  the  city 
of  Boston, 
South  Boston, 

Roxbury, 
Charlestown, 
Jamaica  Plain, 
and 
Brooklyn. 


Town  and 
Country. 


No.  obs. 


Inches. 


201 
342 

369 
407 

3S1 
360 
350 
373 
391 
386 

342 
232 
128 

65 


41-74 
44-10 
46-21 
48-16 
50-09 
52-21 

54-  01 

55-  78 
58-17 
6108 
62-96 

65-  58 

66-  29 
66-76 


4327 
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Table  XIII.  Shoiuing  the  average  WEIGHT  (including  clothes)  ofhi,^^!  Boys 

4630  of  American 


Male  popu- 
lation and 

percentage, 
including 
children, 
1871. 


Social 
position, 
occupation, 
'  nurture.' 


Sanitary- 
surroundings 


Age  last 
birthday. 
Birth. 

1 

2 

3 

4 

6 

G 

7 

8 

9 
10 

n 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

2.3-30 
23-50 


Weight  of 

clothes 
(approxi- 
mative) 


Professional  classes. 


Commercial  classes. 


Labouring 


Class  I. 


328,270 
=4*46  per  cent. 


C3  ^ 


°  §  a 

o  se 

'A  O 


«  g  3 

S  S  o 


bo  'cc 
ir!  >> 


03 

™  2  3 
111 

«    o  tq  a 


Outdoor. 
Country. 


No.  obs. 


74 
150 
248 
473 
477 
541 
686 
1602 
1522 

794 
391 
326 
198 
170 


Lbs. 


Indoor. 
To\ras. 


No.  obs. 


67-44 
72-94 
80-33 
88-66 
99-21 
110-42 
128-34 
141-03 
146-00 
148-20 
152-07 
152-34 
152-06 
152-00 


Age 
5  to  10,  — 
10  to  30,  9  lbs 


3 

16 

59 
160 

294 
495 
501 
508 
303 
76 

57 
23 

3 


70 


Lbs. 


54-83 
60-00 
62-02 
66-34 
69-66 
75-12 
81-94 
92-24 
105-30 
118-75 
127-50 

140-  00 

141-  16 


162-10 


6  lbs. 
9  lbs. 


Class  n. 


762,014 
=10'36  per  cent. 


•a 

o 

CQ 


Indoor. 
Tomis. 


"So.  obs. 


Lbs. 


Class  m. 


439,  377 
=5  97  per  cent. 


Soldiers. 
PoUcemen. 
Messengers. 

Servants. 


Selected. 


No.  obs. 


242 


146-74 


138 
287 
728 
860 
824 
781 
840 
426 
414 
1302 
140 

133 
870 
5246 
3386 
2466 
1710 
1568 
3256 
4144 


Lbs. 


Weight 
aoitJiout 
clotJics 

37-31 
40-67 
45-33 
48-78 
53-56 
56-48 
59-19 
63-02 
70-82 
80-57 
95-91 
110-80 
124-01 
129-43 
133-51 

136-  49 

137-  92 
139-19 
141-10 

138-  27 


7  lbs. 
10  lbs. 


Class  IV. 


2,383,799 
32-4l  per  cent 


Labourers  : 
Agricultural, 
Roads, 
Quarries, 
Navries, 
Railways. 


Outdoor. 
Country. 


Xo.  obs. 


Lbs. 


133 

156 

143 
138 
100 

9 


54-53 
61-60 
67-03 
72-78 
77-28 
83-83 


1243  149-22 


7  lbs 
10  lbs 


Qass  V. 


232,7^4 
=316  per  cent. 


Sailorp. 
Fishennen. 
Bargemen. 


Outdoiir. 
Seafaring. 


No.  obs. 


356 
166 

20 

393 
100 


Lbs. 


228 


69-3fi 
74-10 
77  '.17 
88-22 
98  5S 


16:?- 10 


—  7  lbs. 

—  lOibs, 
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Industrial  classes. 


1,971,295 
=26-82  per  cent. 


,148-21 


Class  VII. 


Artisans, 


Indoor. 
Towns. 


No.  obs. 

JOO 


I  lo 
296 
281 

175 
146 

606 

892 

770 

89s 

501 

145 
105 


Lbs. 
7-55 


No.  obs, 


58-73 
63-31 
68-96 
73-94 
77-64 
89-82 
96-84 
107-25 
117-51 
126-53 
133-14 
138-39 


122 

39 
121 

335 


140-  22 

141-  13 
144-73 

142-  52 


6  lbs. 
9  lbs. 


Class  Vin. 


801,536 
=  10 '9  per  cent. 


Factory 
operatives. 
Sedentary 
trades : 
TaUors, 
Slioemakers,  &o. 


Indoor. 
Towns. 


Lbs. 


No.  obs. 


173 

331 
411 

345 
319 

18 


135 


54-07 
58-56 
61-55 
66-68 
70-57 
77-40 


144-49 


7  lbs. 
10  lbs. 


Idiots  and 

IMBECILES  : 
Earlswood 
Asylum, 
Eoyal  Albert 
Asylum, 
Larbert 
Institution 
for  Imbeciles. 


United  States  of  America. 
Of  American  parentage. 


Public  and 
private  Latin 

Schools, 
Massachusetts 
Institute  of 
Technology. 


3 

13 
34 
41 
54 
57 
72 
61 
63 

74 
56 

54 
66 
36 
37 
25 
28 
20 
16 


Lbs. 

Mean 
weight. 


19 


35-0 
39-0 
43-0 
46-5 
50-5 
52-5 
59-0 
64-5 
70-5 
77-0 
85-5 
94-5 
1030 
1100 
116-0 

120-  5 

121-  5 

122-  0 
122-5 


123-0 


6  lbs, 
9^  lbs. 


Selected. 


No.  obs.  Lbs. 


2 

19 
17 
28 

41 

49 
46 

40 

3^ 
29 


60-1 
70-6 
75-3 
85-9 
94-4 
99-9 
116-0 
1258 
135-2 
138-2 


At  5,2|lbs 
At  12,  7i  lbs 


Public  schools 
of  the  city 
of  Boston, 
South  Boston, 

Roxbiu-y, 
Charlestown, 
Jamaica  Plain, 
and 
Brooklyn. 


Town  and 
Country. 


No.  obs, 


Lbs. 


127 
236 
346 
338 
3^3 
336 
290 
309 
307 
290 

255 
238 

168 

118 


39-8 
43-8 
48-0 
52-9 
57-5 
64-1 
70-2 
81-3 
91-9 
100-3 
108-4 
112-3 
115-8 
115-8 


At  8, 
At  15, 


4  lbs 
8  lbs 


Age  last 
birthday. 
Bkth. 

I 

2 

3 
4 
5 
6 

7 
8 

9 
10 
II 
12 
13 

15 
16 

17 
18 

19 
20 

zi 

22 

23-30 
23-50 


108  A  MANUAL  OF  ANTHROPOMETRY. 


1.  Of  the  Proportions  of  the  Head. 

The  head  is  one  of  the  most  essential  parts  of  the 
body,  and  is  more  completely  developed  at  birth  and 
varies  least  in  its  proportions  during  growth.  Being 
least  liable  to  change,  it  has  from  the  earliest  times 
been  made  the  standard  forjudging  of  the  height  and 
other  proportions  of  the  body.  In  the  adult  it  is 
generally  considered  as  forming  the  seventh  part  of 
the  whole  height.  The  proportion  may,  however, 
vary  between  six  and  eight,  and  in  the  case  of  giants, 
nine  times ;  while  in  dwarfs  it  may  form  a  fourth  part 
of  the  height.  At  other  periods  of  life  it  is  not  avail- 
able as  a  standard,  as  the  head  and  the  other  portions 
of  the  body  do  not  increase  in  the  same  proportions. 
From  birth  to  the  period  of  full  development  the 
head  only  doubles  its  height,  while  the  whole  body 
elongates  three  or  four  times  its  original  dimen- 
sions. 

The  following  table  (from  Quetelet)  shows  the 
height  of  the  head,  and  the  ratio  between  the  height 
of  the  head  and  that  of  the  whole  body,  at  diiFerent 
ages,  in  both  sexes  : 
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Age. 

Men. 

Women. 

Total 
height. 

Height  of 
head. 

Ratio. 

Total 
height. 

Height  of 
head. 

Ratio. 

Inches. 

Inches. 

Inches. 

Inches. 

4-45 

Birth. 

19-68 

4-37 

450 

19-44 

4-37 

1 

year. 

27-48 

606 

4-53 

27-16 

606 

4-48 

2 

years. 

31-14 

G-81 

4-57 

30-74 

6-77 

4-54 

3 

34-03 

7-16 

4-74 

33-64 

7-08 

4-74 

5 

>) 

38-86 

7-56 

6-14 

38-34 

7-40 

5-18 

10 

)) 

50-11 

8-07 

6-21 

49-37 

7-91 

6-21 

15 

J) 
)i 

59-56 

8-46 

7-04 

58-58 

8-38 

6-99 

20 

J! 

G5-74 

8-93 

7-35 

61-96 

8-66 

7-15 

30 

?  J 

66-37 

8-07 

7-39 

62-20 

8-80 

7-15 

40 

)l 

66-37 

8-97 

7-39 

62-20 

8-80 

7-15 

From  these  figures  it  will  be  seen  that  the  height 
of  the  head  varies  little  in  the  two  sexes,  and  it  is  at 
the  time  of  birth  half  what  it  will  attain  to  after  the 
complete  development  of  the  individual.  The  in- 
crease is  greatest  during  the  first  and  second  year, 
when  it  amounts  to  2*44  inches.  At  the  age  of  ado- 
lescence growth  has  almost  terminated,  and  at  the 
full  period  of  develoi^ment  it  has  attained  nearly  9 
inches.  It  would  appear,  from  M.  Quetelet's  obser- 
vations, that  the  lower  parts  of  the  face  grow  at  a 
greater  rate  than  the  upper;  for  the  nasal  incision 
which,  after  the  age  of  puberty,  divides  the  face 
into  two  equal  parts,  is  in  infants  nearer  the  chin 
than  the  vertex. 

The  antero-posterior  diameter  of  the  head  is  a  little 
greater  at  birth  than  the  transverse,  and  this  ratio  is 
preserved  through  life.  The  difference  between  the 
diameter  and  height  of  the  head  at  birth  is  about 
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1*73  inches,  but  in  adult  life  this  is  reduced  to  half  an 
inch.  All  the  horizontal  measurements  of  the  head 
develop  less  than  those  of  height ;  the  ratio  of  those 
of  height  being  as  1  to  2,  the  transverse  as  2  to  3. 

2.  Of  the  Neck. 

The  growth  of  the  neck  is  nearly  the  same  as  that 
of  the  head,  but  is  less  than  that  of  the  trunk,  and  is- 
more  perceptible  in  man  than  in  woman.  At  birth 
the  height  of  the  neck  is  about  an  inch,  but  on  ac- 
count of  the  plumpness  of  the  infant's  chin  it  shortens, 
and  it  is  not  till  the  sixth  or  seventh  year  that  it 
disengages  itself  and  commences  to  grow  percep- 
tibly. After  adolescence  its  height  is  about  2  inches. 
The  ratio  of  growth  in  man  is  as  1  to  2 ;  in  woman 
as  1  to  1-79. 

The  diameter  of  the  neck  taken  a  little  above  the 
clavicles  is  about  1'81  inches  at  birth.  It  develops 
rapidly  during  the  first  year,  and  at  the  age  of  six 
years  it  is  about  2:|;  inches  for  both  sexes.  At  the 
age  of  puberty  the  growth  becomes  more  rapid,  espe- 
cially in  women ;  and  when  development  has  termi- 
nated both  diameters  of  the  neck  are  about  4f  inches. 
The  circumference  of  the  neck  immediately  below 
the  chin  grows  in  the  ratio  of  1  to  2*31  in  men,  and 
of  1  to  2*09  in  women. 
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3.  Of  the  Trunk. 

The  trunk  is  the  part  of  the  body  which  is  in- 
cluded between  the  clavicles  above  and  a  horizontal 
line  j^assing  under  the  perineum  or  fork;  and  con- 
sists of  the  chesty  the  abdomen,  and  the,  jjelvis. 

We  have  seen  that  the  height  of  the  head  increases, 
progressively  and  at  the  period  of  full  development 
is  doubled ;  the  height  of  the  neck  increases  less  re- 
gularly at  first,  but  ultimately  it  attains  double  its- 
origmal  dimensions.  The  other  parts  of  the  body 
increase  with  greater  energy,  and  we  find  that  the 
growth  is  greater  the  further  the  parts  are  situated 
from  the  summit  of  the  head.  Thus,  while  the  mea- 
surements of  the  head  and  neck  are  only  doubled, 
those  of  the  trunk  are  tripled,  and  those  of  the  lower 
extremities  are  more  than  quadrupled. 

The  diameters  of  the  trunk,  with  respect  to  loidth^ 
grow  nearly  in  the  same  ratio  as  the  height;  they 
triple  from  birth  to  the  period  of  full  development. 
At  the  age  of  six  or  seven  years  the  diameters  at  the 
shoulders,  the  chest,  and  the  hips  at  the  trochanters 
are  doubled.  The  diameters  of  the  trunk  with  re- 
spect to  thickness  grow  less  rapidly.  The  diameter 
of  the  chest  from  front  to  back  only  doubles  towards 
the  age  of  puberty,  and  from  birth  it  grows  only  in 
the  ratio  of  1  to  2-36. 
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The  circumference  of  the  trunk  grows  in  almost 
the  same  proportion  as  the  height  and  transverse  dia- 
meters. At  puberty  the  circumferences  of  the  trunk 
are  much  modified  by  sex;  the  shoulders  are  propor- 
tionably  broader  in  man  and  the  hips  in  woman, 
though  the  difference  is  much  less  than  is  generally 
believed.  The  development  of  the  breasts  in  Avoman 
renders  the  chest-girth  exceedingly  variable,  as  does 
also  her  costume  the  circumference  of  the  waist. 

From  the  great  importance  to  life  of  the  organs 
contained  within  the  chest,  the  circumference  of  that 
portion  of  the  trunk  has  been  selected,  together  with 
the  total  height  and  weight  of  the  body,  to  determine 
the  physical  capacity  of  the  individual  for  military  or 
other  duties.  Tables  III.  and  VIII.  give  the  results 
of  the  measurement  of  the  empty  chest  of  males  from 
the  age  of  5  to  30  years. 

At  the  time  of  birth,  when  the  child  is  about  the 
sixth  of  the  height  it  will  ultimately  attain  to,  the 
point  which  divides  the  total  height  into  two  equal 
parts  is  a  little  above  the  navel ;  at  two  years  of  age 
it  is  at  the  navel  ;  at  three  years,  when  the  child  has 
attained  half  its  total  height,  the  central  point  is  on 
a  line  with  the  upper  borders  of  the  iliac  bones ;  at 
ten  years  of  age,  when  the  child  has  attained  three- 
fourths  of  its  total  height,  the  central  point  is  on  a 
line  with  the  trochanters;  at  thirteen  years  it  is  at 
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the  pubes,  and  in  the  adult  man  it  is  nearly  half  an 
inch  lower.  In  the  adult  woman  the  central  point  is 
a  little  above  the  pubes.  Proportions  being  kept, 
the  distances  from  the  vertex  to  the  various  parts  of 
the  trunk  are  greater  in  woman  than  in  man. 

4.  Of  the  Upjper  Extremities. 

The  upper  extremity  extends  from  the  acromial 
end  of  the  clavicle  (the  bony  prominence  of  the 
shoulder)  to  the  tip  of  the  middle  finger,  and  consists 
of  three  portions — the  arm,  comprised  between  the 
acromion  projection  and  the  external  condyle  of  the 
humerus  (the  bony  prominences  above  the  elbow) ; 
the  forearm.,  extending  from  the  points  just  mentioned 
to  the  styloid  process  of  the  radius  at  the  root  of  the 
thumb;  and-the 

It  is  generally  believed  that  the  space  covered  by 
the  arms  extended  horizontally  is  equal  to  the  total 
height  of  the  man;  but  this  is  true  only  within  cer- 
tain limits,  namely,  from  the  time  of  birth  to  that  of 
puberty ;  and  this  is  equally  true  of  both  sexes,  the 
difference,  indeed,  being  less  in  girls  than  in  boys. 
After  puberty  more  decided  changes  in  the  propor- 
tions take  place,  the  horizontal  being  greater  than 
the  perpendicular  measurement,  especially  in  men, 
Avhose  chest  and  shoulders  have  a  greater  develop- 
ment in  breadth  than  women.    The  ratio  of  heidit 
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to  the  measurement  of  the  extended  arms  is  in  the 
adult  man  as  1  to  1*045,  and  in  woman  as  1  to  1*015. 

The  length  of  the  arm,  without  including  the 
hand,  is  doubled  at  the  age  between  four  and  five 
years,  tripled  between  thirteen  and  fourteen  years, 
and  quadrupled  at  the  period  of  full  development. 
The  hand  develops  less  rapidly.  Its  length  is  doubled 
between  five  and  seven  years,  and  tripled  at  adult 
age.  The  length  of  the  hand,  like  the  height  of  the 
head  and  the  length  of  the  foot,  has  been  employed 
by  artists,  sculptors,  and  authors  as  a  standard  of  the 
proportions  of  the  body,  its  length  having  the  ratio 
to  the  total  heio;ht  of  the  individual  of  1  to  9  from 
about  the  age  of  seven  or  eight  years  to  adult  life ; 
before  that  age  the  hand  is  comparatively  a  little 
longer.  These  proportions  are  truer  for  the  woman 
than  the  man.  In  proportion  to  the  length,  the  hand 
is  a  little  broader  in  women. 

The  forearm  is  the  part  which  increases  most 
sensibly  in  length ;  in  the  new-born  infant  it  measures 
about  2|;  inches,  and  in  the  adult  9^  inches,  the 
growth  being  in  the  ratio  of  1  to  4*26.  The  '  cubit, 
or  the  length  of  the  forearm  of  the  adult,  was  the 
unit  of  measurement  among  the  ancients. 

The  arm  (between  the  shoulder  and  elbow)  mea- 
sures at  birth  3 J  inches,  and  in  the  adult  13  inches;, 
these  numbers  are  in  the  ratio  of  1  to  3*78. 
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The  circumferences  at  the  biceps  and  at  the 
-elbow  increase  nearly  at  the  same  rate,  but  more 
rapidly  than  the  hand,  viz.  from  1  to  2J  nearly. 
The  circumference  of  the  biceps  and  the  thickest 
part  of  the  forearm  is  about  the  same  in  the  adult ; 
but  both  these  measuremxents  are  liable  to  great  vari- 
ation under  the  influence  of  disease,  exercise,  &c. 

5.  Of  the  Lower  Extremity. 

The  lower  extremity  includes  the  thigh.,  the  leg., 
and  the  foot,  and  is  joined  to  the  trunk  on  a  line  with 
the  trochanters.  To  determine  the  share  it  takes  in 
forming  the  total  height  of  the  individual,  it  is  neces- 
sary to  measure  the  distance  from  the  perineum,  or 
fork,  to  the  sole  of  the  foot ;  but  as  the  relative  posi- 
tion of  the  perineum  is  liable  to  vary,  from  obesity 
and  other  causes,  measurements  for  determining  the 
size  of  the  limb  should  be  made  from  the  trochanters 
to  the  sole.  The  division  between  the  thigh  and  the 
leg  is  at  the  lower  edge  of  the  patella  or  knee-cap, 
and  between  the  leg  and  the  foot  at  the  bony  promi- 
nences above  the  ankle  joint — the  malleoli. 

It  has  been  already  observed  that  the  lower  ex- 
tremities develop  more  rapidly  and  in  greater  relative 
proportions  than  other  parts  of  the  body.  Thus  from 
birth  to  maturity,  while  the  head  and  neck  double 
their  height,  and  the  trunk  increases  to  three  times 
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its  original  proportions,  the  lower  extremities  in  the 
adult  are  five  times  the  length  they  were  in  the  new- 
born infant.  The  upper  extremities  grow  less  rapidly, 
the  arms  of  the  adult  man  being  only  four  times  the 
length  they  were  at  birth.  Measuring  from  the  fork 
to  the  sole  of  the  foot,  the  lower  limbs  double  their 
length  before  the  third  year;  at  twelve  years  they  are 
four  times,  and  at  twenty  years  five  times,  their  ori- 
ginal length.  The  thigh,  the  leg,  and  the  foot  do  not 
increase  in  the  same  proportions. 

The  length  of  the  thigli^  measuring  from  the  fork 
to  the  patella  or  knee-cap,  is  If  inches  in  the  new- 
born child,  and  nearly  13  inches  in  the  fully  developed 
man.  These  numbers  are  in  the  ratio  of  1  to  7*31, 
and  this  portion  of  the  limb  acquires  seven  times  its 
primitive  length,  an  increase  much  greater  than  takes 
place  in  any  other  part  of  the  body.  The  length  of 
the  thiffh,  measured  from  the  trochanter  to  the  knee- 
cap,  is  at  birth  3*15  inches,  and  in  the  adult  15*75 
inches — numbers  having  the  ratio  of  1  to  5.  The 
length  of  this  part  of  the  body  varies  greatly  in  dif- 
ferent individuals,  and  on  it  depends  much  of  the 
inequality  of  their  total  heights. 

The  length  of  the  leg^  measuring  from  the  lower 
edge  of  the  patella  to  the  inner  malleolus  at  the  ankle, 
is  3*42  inches  at  birth,  and  15'35  inches  in  the  adult, 
an  increase  in  the  ratio  of  1  to  4^. 
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The  height  of  the  foot,  which  is  about  an  inch 
at  birth,  is  3^  inches  in  man  fully  developed,  an 
increase  in  the  ratio  of  about  1  to  3.  The  length  of 
the  foot,  from  the  heel  to  the  extremity  of  the  great 
toe,  grows  a  little  more  rapidly  than  the  height,  the 
ratio  of  increase  being  as  1  to  3^. 

From  these  measurements  it  results  that  the  thigh 
grows  more  than  the  leg,  and  the  leg  than  the  foot. 
Something  similar  was  observed  in  the  upper  ex- 
tremity, the  forearm,  however,  having  the  greater 
growth.  The  circumference  of  the  leg  at  the  calf  is 
nearly  the  same  as  that  at  the  knee. 

The  foot^  like  the  hand  and  the  head,  has  been 
employed  as  a  standard  of  the  proportions  of  the 
body.  At  all  ages  of  life  and  in  both  sexes  it  forms 
from  the  0'15  to  0*16  of  the  total  height  of  the  indi- 
vidual; it  is,  however,  comparatively  a  little  longer 
at  the  period  of  adolescence,  but  rather  shorter  in 
children  and  adults.  Taking  the  length  of  the  foot 
for  unity,  the  total  height  of  man  would  be  6|,  and 
of  women  6  J.  It  is  generally  believed  that  the 
length  of  the  foot  is  equal  to  the  height  of  the  head; 
but  this  is  only  true  of  the  age  of  ten  years :  before 
that  period  the  head  is  longer,  and  after  it  shorter, 
than  the  foot.  It  is  also  said  thg,t  the  length  of  the 
foot  is  equal  to  the  circumference  of  the  fist;  but 
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there  appears  to  be  no  more  foundation  for  this  than 
the  former  opinion. 

Note.  The  standards  of  the  proportions  of  the  body  employed 
by  ancient  and  Eenaissance  sculptors  and  artists  were  taken  from 
different  parts  of  the  body ;  and  although  they  are  not  of  much 
value  to  science,  they  are  full  of  interest  to  those  who  appreciate 
their  incomparable  works  of  art.    They  were  : 

The  cuUt  of  the  Egyptians,  or  the  distance  between  the  elbow 
and  the  extremity  of  the  fingers;  it  forms  the  fourth  part  of  the 
height  of  man. 

The  foot,  which  forms  the  sixth  part. 

The  head,  which,  according  to  Vitruvius,  forms  the  eighth  part ; 
but,  properly  speaking,  the  head  is  contained  seven  and  a  half  times 
in  the  height. 

The  face  (volto),  which  is  equal  to  the  length  of  the  hand,  and 
is  the  ninth  part  of  the  total  height. 
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A  List  of  some  A nthropometrical  Apparatus  made  by 
Hawksley,  300  Oxford  Street,  London,  IV. 

STANDARD  WEIGHING  APPARATUS,  weighing  from  2  oz. 
to  20  St.    £5  5s. 

The  Lancet,  December  7,  1872,  says  :  'Mr.  H.  has  brought  out  a  weighing-machine 
which  is  both  satisfactory  in  its  working  and  comparatively  low  in  price.'  At  the  request 
of  Mr.  F.  GrALTON,  that  the  Anthropological  Society  might  be  furnished  with  the  age, 
height,  and  weight  of  every  boy  at  Marlborough  College,  this  office  was  undertaken  by 
Dr.  Fergus,  who  says  :  '  The  weight  was  taken  by  one  of  Hawksley's  weighing-machines, 
which,  for  simplicity  and  accuracy  of  action,  cannot  be  surpassed.  After  all  the  weigh- 
ing was  done,  it  had  not  varied  the  fraction  of  an  ounce'  (vide  Marlborough  College 
Report,  1874).  This  apparatus  is  easily  taken  to  pieces  for  the  convenience  of  packing, 
requires  no  oil,  will  bear  severest  usage,  and  has  two  adjustments,  which  enable  any 
one  to  correct  it.  The  profession  are  informed  that  an  accurate  register  is  kept  at  the 
above  address  of  the  weights  and  heights  of  patients,  who  are  also  supplied  with  a 
Reference  Card  at  a  charge  of  Is.    (Vide  page  33  of  this  Work  for  illustrations.) 

The  above  apparatus,  fittei  with  a  atadiometer  (or  heiorht  measurer),  divided  iato  feet,  inclies,  and  tenths, 
or  centimetres  and  millimetres,  or  bo'h,  upon  one  staff,  £7  7«. 

SIMPLE  STADIOMETER,  consisting  of  a  cubical  rod  of  boxwood  2 
metres  in  length,  with  sliding  rectangular  bar,  fitted  with  spirit-level,  and  divided  into 
feet,  inches,  and  tenths  of  an  inch  ;  also  with  centimetres  and  millimetres.  35s. 

Ditto,  with  only  1  scale,  30s. ;  ditto,  without  spirit-level,  25s. ;  ditto,  with  2  scales,  spirit-level,  and  on 
heavy  foot,  50<. 

CHAIR,  with  back  and  seat  forming  a  rectangle,  fitted  with  stadiometer  to 
measure  the  height  of  the  patient  standing  erect,  and  also  his  sitting  height.    £4  4s. 

CYRTOMETER  for  accurately  obtaining  the  circumference  of  the  chest, 
and  also  its  contour.    In  simple  form.    By  Hawksley.    7s.  GcZ. 

Ditto,  with  improved  hinge  to  fit  the  spiue,  and  clamp  in  front.   After  Dr.  Greenfield.   12*.  6d. 

DOUBLE  CHEST  TAPE,  reading  from  the  spine  to  the  right  and 
left.  By  Hawksley.  5s.  Strips  of  flexible  metal  for  obtaining  the  contour  of  pelvis, 
thorax,  head,  &c.  ;  or  the  outlines  of  limbs,  &c. 

COXANKYLOMETER,  a  T-shaped  mstrument  for  measuring  the  rela- 
tive length  of  the  legs  in  hip-disease,  or  from  other  causes.  The  vertical  leg  of  the ' 
T  is  placed  between  the  legs  of  the  patient  when  lying  upon  a  hard  couch  or  table  ; 
the  cross  at  the  top  is  then  brought  level,  or  even,  with  the  anterior  superior  spines  of 
the  ileum.  If  there  be  any  difference  in  the  length  of  the  limbs,  a  comparison  may  be 
at  once  made  and  measured.    In  simple  form.  7s.  &d. 

Ditto,  of  more  elaborate  form  and  greater  usefulness  and  accuracy,  21*. 

INSTRUMENT  FOR  MEASURING  the  Angles  of  Limbs  and 
their  Circumferences.  After  Dr.  Russell  Reynolds.  The  circumference  of  a  limb  varies 
from  position,  contraction,  &c.,  of  a  muscle,  and  the  degree  of  tension  by  which  it  is 
encircled  by  the  measuring-tape.  With  this  instrument  the  angle  at  which  a  limb  is 
measured  may  be  recorded  by  an  arc  ;  the  point  at  which  it  is  measured  is  determined 
by  a  scale  of  inches  ;  the  circumference  is  measured  by  a  tape  attached  to  a  scale  of 
parts  or  degrees  of  tension  :  so  that,  after  noting  the  above  four  indications,  the  limb 
may  be  examined  at  a  future  time  under  very  precisely  similar  conditions.  Useful  in 
medico-legal  investigations.    £3  3s. 

DYNAMOGRAPH.  This  is  an  adaptation  of  Duchenne's  instrument  to  a 
recordmg  plate.  The  variations  in  sustained  muscular  contraction,  in  a  given  space  of 
time,  are  portrayed  by  a  wave  or  zigzag  line.    £7  7s. 

DYN  AMOMETER  for  showing  the  strength  of  the  back,  or  back  and  legs 
combined,  in  lifting  from  the  ground. 

DYN AMOMETER  for  indicating  in  pounds  the  force  of  a  blow  of  the  fist. 

DYNAMOMETER  of  Duchenne.  35s.  This  instrument  indicates  and 
registers  the  force  exerted  by  the  grasp  of  the  hand  in  kilogrammes,  or  in  pounds 
avoirdupois.  It  is  also  used  for  exhibiting  the  pulling  or  tearing  power  of  the  two 
arms,  the  hands  being  attached  to  the  opposite  ends  of  the  instrument. 

DYNAMOMETER  of  Dr.  Gowers.    This  instrument  consists  of  a  hollow 

steel  cylinder  divided  on  one  side,  about  2  innh  PS  in  /llOTYIofQ-l'  on/I  A  ivti^K<-in  -C^ 


A  dial  witli  pointer  and  register  is  fixed  at  one  end  to  indicate  the  degree  of  compres- 
sion exerted  by  the  patient.    £3  3s. 

Note.  There  liai  not  yet  been  invented  a  dT namometor  which  gives  even  an  approximate  of  the  poirer  of 
compression  exerted  by  tlie  h  md.  As  in  spirometers  of  lung  capacity  a '  knowing  one'  will  be  able  to  give  unusual 
results,  so  a  particular  and  often  a:;cideutal  grasp  of  any  present  haad  Jynaniometer  will  give  unreliable  resolts. 

I^YNAMOMETER  for  testing  the  combined  strength  of  the  muscles  of  the 
arms  and  back.  The  position  of  testing  with  this  instrument  is  exactly  like  that  of 
drawing  a  bow  in  archery. 

-ffiSTHESIOMETER  for  ascertaining  the  sensitiveness  of  the  cutaneous 
nerves.    After  Dr.  Ogle.    With  dial  indicating  to  yiuth  of  an  inch. 

Ditto,  with  sliding  points,  divided  into  millimetres,  7s.  6d.,  lOs.  6d.  Compasses  for  above  purpose  3s.  6d.  15» 

CHEST  CALLIPERS,  in  boxwood,  with  arc  divided  into  inches  and  into 
centimetres.    7s.  6d. 

Ditto,  ditto,  in  bteel ;  very  accurate ;  with  arc  and  clamping  screw  capable  of  measuring  to  15  inches 
diameter,  35s. 

STETHOGRAPH.  After  Dr.  Sanderson.  Consisting  of  a  rectangular  frame 
to  one  arm  of  which  is  fitted  a  tambour,  and  to  the  other  a  sliding  rod  to  rest  upon  the 
spine.  This  instrument  records  the  movement  of  respiration  and  cardiac  impulse  upon 
the  recording  cylinder.  63s. 

STETHOMETER  of  Dr.  Ransome,  recording  the  movements  upwards,  out- 
wards, and  forwards  of  the  chest  in  yo^th  of  an  inch.    £7  7s. 

STETHOMETER  of  Dr.  Ransome.  Applied  by  Hawksley  to  measuring  the 
upward,  outward,  and  forward  movement  of  every  rib  for  the  whole  circumference  of 
the  thorax.  With  spinal  rod  and  adjustable  rods  to  keep  the  spine  absolutely  in  one 
fixed  position.   Only  one  instrument  has  been  made,  and  that  for  the  late  Dr.  Sargent. 

RANSOME'S    COMPOUND    LEVER  STETHOGRAPH 

for  recording  the  forward  and  upward  movement  of  the  thorax.  The  lever  writes 
upon  marked  paper  or  glass,  or  with  a  pencil,  the  above  movements.    £,5  5s. 

ransome; S  2-DIAL  STETHOMETER  for  upward  and  forward 
movements,  registering  to  -j^th  of  an  inch.    On  stand.    £3  3s. 

INSTRUMENT  for  measuring  the  degree  of  pressure  required  to  control  a 
hernia.  With  adjustable  pressure  screw  and  scale  for  showing  in  pounds  and  ounces 
the  pressure  exerted.  The  instrument  half  encircles  the  body,  and  has  a  pad  at  each 
end.  One  rests  upon  the  spine,  and  the  other  is  attached  to  a  strong  spring  with 
dividing  scale.  A  rack  and  pinion  increases  or  diminishes  the  pressure  upon  the  hernial 
opening.  The  degree  of  impulse  on  coughing  may  be  measured,  and  also  the  degree  of 
■  pressure  required  to  control  the  protrusion  of  the  hernia.  After  Hawksley.  A  com- 
pact name  is  lacking  for  this  instrument. 

SPIROMETER.  After  Lowne.  This  instrument  is  very  portable  and  sensi- 
tive.  £5  10s. 

Ditto.    After  Hutchinson.   This  instrument  accurately  determines  the  capacity  of 
the  chest.  £5. 

PERIMETERS  and  CHARTS  for  measuring  and  mapping  the  sensitive 
field  of  the  retina.    £3  3s. 

IVORY  SCALES  for  the  Pocket.  Containing  the  centigrade  and  Fahrenheit 
temperature  scales  side  by  side  for  instant  comparison  ;  also  centimetres  divided  into 
millimetres,  and  English  inches  divided  into  xVths,  ^Vths,  and  Vot^s.    Is.  6d. 

OCCIPITAL  CROTCHET  of  M.  Broca. 
STEREOGRAPH  and  CRANIOPHERE  ofM.  Broca. 
CRANIOPHERE.    After  Topinbard. 
PARIETAL   GONIOMETER.    By  Quatrefages. 
SPHENOIDAL    CROTCHET.    After  M.  Broca. 

SCALE  (Sliding  and  Rectangular)  for  taking  measurements  of  the  projections 
of  the  head  in  the  living  subject. 

GONIOMET  ER  for  measuring  the  median  facial  angles.    M.  Broca. 

INSTRUMENT  for  testing  the  higher  limits  of  audition.    After  F.  Galton. 

INSTRUMENT  for  measuring  the  rapidity  of  perception,  consisting  of  a 
graduated  board,  at  each  end  of  which  are  clamps  and  arrangements  for  releasing  and 
stopping  a  cord  which  is  pulled  by  a  falling  weight.  The  signal  indicating  to  the  patient 
that  the  weight  has  begun  to  fall  is  by  a  bell  or  sharp  tap,  or  by  both.  Upon  hearing  this 
sound,  the  patient  immediately  compresses  one  of  the  clamps  beneath  his  fingers,  and 
stops  the  falling  weight ;  then  the  distance  which  the  weight  has  fallen  is  indicated  by 
the  cord  on  the  divided  board  in  Tisth  or  Waoth  of  a  second.    After  F.  Galton. 


London,  New  Burlington  Street. 
July,  1878. 
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THE  PRACTICE  OF  SURGERY  : 

a  Manual  hy  Thomas  Bryant,  F.R.C.S.,  Surgeon  to  Guy's  Hospital. 

Second  Edition,  2  vols.,  crown  8vo,  with  559  Engravings,  258.  [1876] 
THE  PRINCIPLES  AND  PRACTICE  OF  SURGERY, 

by  William  Pireie,  F.R.S.E.,  Professor  of  Surgery  in  the  University 

of  Aberdeen.  Third  Edition,  8vo,  with  490  Engravings,  28s.  [1873] 
A  SYSTEM  OF  PRACTICAL  SURGERY, 

by  Sir  William  Fergusson,  Bart.,  F.R.C.S.,  F.R.S.    Fifth  Edition, 

8vo,  with  463  Engravings,  21s.  [1870] 
OPERATIVE  SURGERY, 

by  C.  F.  Maunder,  F.R.C.S.,  Surgeon  to  the  London  Hospital. 

Second  Edition,  post  8vo,  with  164  Engravings,  6s.  [1872] 

BY  THE  SAME  ATTTHOE. 

SURGERY  OF  THE  ARTERIES  : 

Lettsomian  Lectures  for  1875,  on  Aneurisms,  Wounds,  Hsemon-hages, 
&c.    Post  8vo,  with  18  Engravings,  5s.  [1875] 

THE  SURGEON'S  VADE-MECUM, 

a  Manual  of  Modern  Surgery,  by  Robert  Druitt.  Eleventh  Edition, 
fcap.  8vo,  with  369  Engravings,  14s.  [1878] 

THE  SCIENCE  AND  PRACTICE  OF  SURGERY : 

a  complete  System  and  Textbook  by  F.  J.  Gant,  F.R.C.S.,  Senior  Sur- 
geon to  the  Royal  Free  Hospital.    8vo,  with  470  Engravings,  24s.  [I871] 

OUTLINES  OF  SURGERY  AND  SURGICAL  PATHOLOGY, 

including  the  Diagnosis  and  Treatment  of  Obscure  and  Urgent 
Cases,  and  the  Surgical  Anatomy  of  some  Important  Structures  and 
Regions,  by  F.  Le  Gros  Clark,  F.R.S.,  Consulting  Surgeon  to  St. 
Thomas's  Hospital.  Second  Edition,  Revised  and  Expanded  by  the 
Author,  assisted  by  W.  W.  Wagstaffe,  F.R.C.S.,  Assistant-Surgeon 
to  St.  Thomas's  Hospital.  8vo,  10s.  6d.  [1873] 

CLINICAL  AND  PATHOLOGICAL  OBSERVATIONS  IN  INDIA, 
by  Sir  J.  Fayrer,  K.C.S.I.,  M.D.,  F.R.C.P.  Lond.,  F.R.S.E.,  Honoraiy 
Physician  to  the  Queen.   8vo,  with  Engravings,  20s.  [1873] 

DICTIONARY  OF  PRACTICAL  SURGERY 

and  Encyclopsedia  of  Surgical  Science,  by  Samuel  Cooper.  New 
Edition,  by  Samuel  A.  Lane,  Consulting  Surgeon  to  St.  Mary's  and 
to  the  Lock  Hospitals ;  assisted  by  various  Eminent  Surgeons.  2  vols. 
8vo,  50s.  .  [1861  and  1872] 

TREATMENT  OF  WOUNDS : 

Clinical  Lectures,  by  Sampson  Gamgee,  F.R.S.E.,  Surgeon  to  the 
Queen's  Hospital,  Birmingham.  Crown  8vo,  with  Engravings,  5s.  [1878] 

BY  THE  SAME  AUTHOE, 

FRACTURES  OF  THE  LIMBS 

and  their  Treatment.    8vo,  with  Plates,  10s.  6d.  t^^^^^ 
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SURGICAL  EMERGENCIES 

together  with  the  Emergencies  attendant  on  Parturition  and  the 
Treatment  of  Poisoning :  a  Manual  for  the  use  of  General  Practi- 
tioners, by  William  P.  Swain,  F.R.C.S.,  Surgeon  to  the  Royal  Albert 
Hospital,  Devonport.  Second  Edition,  post  8vo,  with  104  Engravings, 
6s.  6d.  [^876] 

TRANSFUSION  OF  HUMAN  BLOOD : 

with  Table  of  50  cases,  by  Dr.  Roussel,  of  Geneva.  Translated  by 
Claude  Guinness,  B.A.  With  a  Preface  by  Sir  James  Paget,  Bart. 
Crown  8vo,  2s.  6d.  ti877] 

ILLUSTRATIONS  OF  CLINICAL  SURGERY, 

consisting  of  Coloured  Plates,  Photographs,  Woodcuts,  Diagrams,  &c., 
illustrating  Surgical  Diseases,  Symptoms  and  Accidents ;  also  Opera- 
tions and  other  methods  of  Treatment.  By  Jonathan  Hutchinson, 
F.R.C.S.,  Senior  Surgeon  to  the  London  Hospital.  In  Quarterly 
Fasciculi.  Fasc.  I  to  XI  ali-eady  issued.  6s.  6d.  each.  Fasciculi 
I  to  X  boimd,  with  Appendix  and  Index,  £3  10s.  [1876-8] 

PRINCIPLES  OF  SURGICAL  DIAGNOSIS 

especially  in  Relation  to  Shock  and  Yisceral  Lesions,  by  F.  Le  Geos 
Clark,  F.R.C.S.,  Consulting  Surgeon  to  St.  Thomas's  Hospital. 
8vo,  10s.  6d.  a870] 

MINOR  SURGERY  AND  BANDAGING : 

a  Manual  for  the  Use  of  House-Siu'geons,  Dressers,  and  Junior 
Practitioners,  by  Christopher  Heath,  F.R.C.S.,  Surgeon  to  Uni- 
versity College  Hospital,  and  Holme  Professor  of  Surgery  in  University 
College.    Fifth  Edition,  fcap  Svo,  with  86  Engravings,  5s.  6d.  [1875] 

BY  THE  SAMK  AUTHOB, 

INJURIES  AND  DISEASES  OF  THE  JAWS : 

Jacksonian  Prize  Essay.  Second  Edition,  Svo,  with  164.  Engrav- 
ings, 12s.  [1872] 

BY  THE  SAME  AUTHOR. 

A  COURSE  OF  OPERATIVE  SURGERY : 

with  20  Plates  drawn  from  Nature  by  M.  Leveille,  and  coloured 
by  hand  under  his  direction.    Large  Svo.    40s.  [1877] 

HARE-LIP  and  CLEFT  PALATE, 

by  Francis  Mason,  F.R.C.S.,  Surgeon  and  Lecturer  on  Anatomy  at 
St.  Thomas's  Hospital.    With  66  Engravings,  Svo,  6s.  [1877] 

THE  FEMALE  PELYIC  ORGANS, 

their  Surgery,  Surgical  Pathology,  and  Surgical  Anatomy,  in  a 
Series  of  Coloured  Plates  taken  from  Nature:  with  Commentaries, 
Notes,  and  Cases,  by  Henry  Savage,  M.D.  Lond.,  F.R.C.S.,  Consulting 
Oflacer  of  the  Samaritan  Free  Hospital.    Third  Edition,  4to,  £1  I5s. 

[1875] 
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FRACTURES  OF  THE  LOWER  END  OF  THE  RADIUS, 

Fractures  of  the  Clavicle,  and  on  the  Reduction  of  the  Recent  Inward 
Dislocations  of  the  Shoulder  Joint.  By  Alexandeb.  Gordon,  M.D., 
Professor  of  Surgery  in  Queen's  College,  Belfast.    With  Engravings, 

8vO,  5s.  [1875] 

DISEASES  AND  INJURIES  OF  THE  EAR, 

by  W.  B.  Dalby,  F.R.C.S.,  M.B.,  Aural  Surgeon  and  Lecturer  on 
Aural  Surgery  at  St.  George's  Hospital.  Crown  8vo,  with  21  Engrav- 
ings, 6s.  Gd.  [1873] 

AURAL  SURGERY ; 

A  Practical  Treatise,  by  H.  MACNAtraHTON  Jones,  M  .D.,  Surgeon  to 
the  Cork  Ophthalmic  and  Aural  Hospital.  With  46  Engravings, 
crown  8vo,  5s.  [1878.] 

THE  EAR : 

its  Anatomy,  Physiology,  and  Diseases.  A  Practical  Treatise,  by 
Chakles  H.  Burnett,  A.M.,  M.D.,  Aural  Surgeon  to  the  Presby- 
terian Hospital,  and  Surgeon  in  Charge  of  the  Infirmary  for  Diseases 
of  the  Ear,  Philadelphia.  With  87  Engra\angs,  8vo,  18s.  [1877] 
AURAL  CATARRH  ; 

or,  the  Commonest  Forms  of  Deafness,  and  their  Cui-e,  by  Peter 
Allen,  M.D.,  F.R.C.S.E.,  late  Aural  Surgeon  to  St .  Mary's  Hospital. 
Second  Edition,  crown  8vo,  with  Engi-avings,  8s.  6d.  [iWi 

CLUBFOOT  : 

its  Causes,  Pathology,  and  Treatment;  being  the  Jacksonian  Prize 
Essay  by  Wm.  Adams,  F.R.C.S.,  Surgeon  to  the  Great  Northern  Hos- 
pital. Second  Edition,  8vo,  with  106  Engravings  and  6  Lithographic 
Plates,  15s.  .  om] 

ORTHOPiBDIC  SURGERY  : 

Lectures  delivered  at  St.  George's  Hospital,  by  Bernard  E.  Brod- 
htjrst,  F.R.C.S.,  Surgeon  to  the  Royal  Orthopaedic  Hospital.  Second 
Edition,8vo,  with  Engravings,  12s.  6d.  [1876] 

OPERATIVE  SURGERY  OF  THE  FOOT  AND  ANKLE, 

by  Henry  Hancock,  F.R.C.S.,  Consulting  Surgeon  to  Charing  Cross 
Hospital.    8vo,  with  Engravings,  15s.  [1873] 

THE  TREATMENT  OF  SURGICAL  INFLAMMATIONS 

by  a  New  Method,  which  greatly  shortens  their  Dm-ation,  by  Furneatjx 
Jordan,  F.R.C.S.,  Professor  of  Surgery  in  Queen's  College,  Birming- 
ham.   8vo,  with  Plates,  7s.  6d.  [i^'OJ 

BY  THE  SAME  AUTHOE, 

SURGICAL  INQUIRIES. 

With  numerous  Lithographic  Plates.    8vo,  5s.  [^873] 

ORTHOPRAXY : 

the  Mechanical  Treatment  of  Deformities,  Debilities,  and  Deficiencies  of 
the  Human  Frame,  by  H.  Heather  Bigg,  Associate  of  the  Institute  of 
Civil  Engineers.    Third  Edition,  with  319  Engravings,  8vo,  15s.  [1877] 
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OETHOPiBDIO  SURGERY : 

and  Diseases  of  the  Joints.  Lectures  by  Lewis  A.  Saybe,  M.D., 
Professor  of  Ortliopa3dic  Surgery,  Fractures  and  Dislocations,  and 
Clinical  Surgery,  in  Bellevue  Hospital  Medical  College,  New  York. 
With  274  Wood  Engravings,  8vo,  20s.  1.1876] 

INTERNAL  ANEURISM  : 

Its  Successful  Treatment  by  Consolidation  of  the  Contents  of  the  Sac. 
By  T.  JoLiFFE  TuPNELL,  F.R.C.S.I.,  President  of  the  Royal  College 
of  Surgeons  in  Ireland.  With  Coloured  Plates.  Second  Edition, 
royal  8vo,  5s.  1^1^75] 

DISEASES  OF  THE  RECTUM, 

by  Thomas  B.  Ctjjrling,  F.R.S.,  Consulting  Surgeon  to  the  London 
Hospital.    Fourth  Edition,  Revised,  8vo,  7s.  6d.  [1876] 

STRICTURE  OF  THE  URETHRA 

and  Urinaiy  Fistulaa;  their  Pathology  and  Treatment:  Jacksonxan 
Prize  Essay  by  Sir  Heney  Thompson,  F.R.C.S.,  Emeritus  Professor 
of  Surgery  to  University  College.  Third  Edition,  8vo,  with  Plates, 
10s.  a869] 

BY  THE  SAME  AXTTHOB, 

PRACTICAL  LITHOTOMY  AND  LITHOTRITY ; 

or.  An  Inquii-y  into  the  best  Modes  of  removing  Stone  from  the 
Bladder.    Second  Edition,  8vo,  with  numerous  Engravings.  lOs.  [1^71] 

ALSO, 

DISEASES  OF  THE  URINARY  ORGANS  : 

(Clinical  Lectui-es).  Fourth  Edition,  8vo,  'with  2  Plates  and  59 
Engravings,  12s.  [1876] 

ALSO, 

DISEASES  OF  THE  PROSTATE  : 

their  Pathology  and  Treatment.  Fourth  Edition,  8vo,  with  numerous 
Plates,  ]0s.  [1873] 

ALSO, 

THE  PREVENTIVE  TREATMENT  OF  CALCULOUS  DISEASE 

and  the  Use  of  Solvent  Remedies.    Second  Edition,  fcap.  8vo,  2s.  6d. 

[1876] 

STRICTURE  OF  THE  URETHRA 

and  its  Immediate  Treatment,  by  Barnard  Holt,  F.R.C.S., 
Consulting  Surgeon  to  the  Westminster  Hospital.    Third  Edition, 

8vO,  6s.  [1868] 

STRICTURE  OP  THE  URETHRA, 

and  other  Diseases  of  the  Urinary  Organs,  by  Reginald  Harrison, 
F.R.C.S.,  Surgeon  to  the  Liverpool  Royal  Infirmary.  With  10  plates, 
8vo,  7s.  6d.  ^1878  ] 

LITHOTOMY  AND  EXTRACTION  OF  STONE 

from  the  Bladder,  Urethra,  and  Prostate  of  the  Male,  and  from  the 
Bladder  of  the  Female,  by  W.  Poulett  Harris,  M.D.,  Surgeon-Major 
H.M.  Bengal  Medical  Service.    With  Engravings,  8vo,  10s.  6d.  [1876] 
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CATALOGUE  OP  RECENT  WORKS 


THE  SURGERY  OF  THE  RECTUM : 

Lettsomian  Lectures  by  Heney  Smith,  F.R.C.S.,  Professor  of  Surgery 
in  King's  College,  Surgeon  to  King's  College  Hospital.  Fourtli 
Edition,  fcap.  8vo,  5s.  [187C] 

FISTULA,  HEMORRHOIDS,  PAINFUL  ULCER, 

Stricttu-e,  Prolapsus,  and  other  Diseases  of  the  Rectum :  then-  Diagnosis 
and  Treatment,  by  Wm.  A  llingham,  F.R.C.S.,  Surgeon  to  St.  Mark's 
Hospital  for  Fistula,  &c.    Second  Edition,  8vo,  7s.  a872] 

KIDNEY  DISEASES,  URINARY  DEPOSITS, 

and  Calculous  Disorders  by  Lionel  S.  Beale,  M.B.,  F.R.S.,  F.R.C.P., 
Pbysician  to  King's  College  Hospital.  Third  Edition,  8vo,  with 
70  Plates,  25s.  [1868] 

DISEASES  OF  THE  BLADDER, 

Prostate  Gland  and  Urethra,  including  a  practical  view  of  Urinary 
Diseases,  Deposits  and  CalcuU,  by  F.  J.  Gant,  F.R.C.S.,  Senior  Sur- 
geon to  the  Royal  Free  Hospital.  Fourth  Edition,  crown  8vo,  with 
Engravings,  10s.  6d.  [1876] 

RENAL  DISEASES : 

a  Clinical  Guide  to  their  Diagnosis  and  Treatment  by  W.  R.  Basham, 
M.D.,  F.R.C.P.,  late  Senior  Physician  to  the  Westminster  Hospital. 
Post  8vo,  7s.  [1870] 

BY  THE  SAME  AUTHOB, 

THE  DIAGNOSIS  OF  DISEASES  OF  THE  KIDNEYS, 

with  Aids  thereto.    8vo,  with  10  Plates,  5s.  [1872] 
THE  REPRODUCTIYE  ORGANS 

in  Childhood,  Youth,  Adult  Age,  and  Advanced  Life  (Functions  and 
Disorders  of),  considered  in  their  Physiological,  Social,  and  Moral 
Relations,  by  William  Acton,  M.R.C.S.   Sixth  Edition,  8vo,  128. 

[1875] 

URINARY  AND  REPRODUCTIVE  ORGANS : 

their  Functional  Diseases,  by  D.  Campbell  Black,  M.D.,  L.R.C.S. 
Edin.    Second  Edition.    8vo,  10s.  6d.  [1875] 

PRACTICAL  PATHOLOGY : 

containing  Lectures  on  Suppurative  Fever,  Diseases  of  the  Veins, 
Hsemorrhoidal  Tumours,  Diseases  of  the  Rectum,  Syphilis,  Gonor- 
rheal Ophthalmia,  &c.,  by  Henky  Lee,  F.R.C.S.,  Surgeon  to  St. George's 
Hospital.    Third  Edition,  in  2  vols.  8vo,  10s.  each.  [1870] 

BY  THE  SAME  AtTTHOE, 

LECTURES  ON  SYPHILIS, 

and  on  some  forms  of  Local  Disease,  affecting  principally  the  Organs 
of  Generation.    With  Engravings,  8vo,  10s.  [l^^^^ 

SYPHILITIC  NERVOUS  AFFECTIONS : 

Their  Clinical  Aspects,  by  Thomas  Buzzard,  M.D.,  F.R.C.P.  Lond., 
Physician  to  the  National  Hospital  for  Paralysis  and  Epilepsy.  Post 

SVO,  58.  ^1874] 
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PATHOLOGY  OF  THE  URINE, 

including  a  Complete  Guide  to  its  Analysis,  by  J.  L.  W.  Thxtdichtjm, 
M  D  FRCP.  Second  Edition,  rewritten  and  enlarged,  with  En- 
gravmgs,  ovo,  15s. 

GENITO-URINART  ORGANS,  INCLUDING  SYPHILIS: 

A  Practical  Treatise  on  their  Surgical  Diseases,  designed  as  a  Manual 
for  Students  and  Practitioners,  by  W.  H.  Yan  Bxtkbn,  M.D.,  Pro- 
fessor of  the  Principles  of  Surgery  in  Bellevue  Hospital  Medical  Col- 
lege, New  York,  and  E.  L.  Keyes,  M.D.,  Professor  of  Dermatology  in 
Bellevue  Hospital  Medical  College,  New  York.  Royal  8vo,  with  140 
Engravmgs,  21s. 

SYPHILIS : 

A  Treatise  by  Walter  J.  Cotjlson,  F.R.C.S.,  Surgeon  to  the  Lock 
Hospital.   8vo,  10s.  [1869] 

BY  THE  SAME  AUTHOR, 

STONE  IN  THE  BLADDER: 

Its  Prevention,  Early  Symptoms,  and  Treatment  by  Lithotrity.  8to, 

6s.  [1868] 

HISTOLOGY  AND  HISTO-CHEMISTRY  OF  MAN : 

A  Treatise  on  the  Elements  of  Composition  and  Structure  of  the 
Human  Body,  by  Heinrich  Frey,  Professor  of  Medicine  in  Zurich. 
Translated  from  the  Fourth  German  Edition  by  Arthur  E.  J. 
Barker,  Assistant-Surgeon  to  University  College  Hospital.  And 
Revised  by  the  Author.    8vo,  with  608  Engravings,  21s.  L1874] 

HUMAN  PHYSIOLOGY: 

A  Treatise  designed  for  the  Use  of  Students  and  Practitioners  of 
Medicine,  by  John  C.  Dalton,  M.D.,  Professor  of  Physiology  and 
Hygiene  in  the  College  of  Physicians  and  Surgeons,  New  York.  Sixth 
Edition,  royal  8vo,  with  316  Engravings,  20s.  [1875] 

HANDBOOK  FOR  THE  PHYSIOLOGICAL  LABORATORY, 

by  E.  Klein,  M.D.,  F.R.S.,  Assistant  Professor  in  the  PathologicalLabo- 
ratory  of  the  Brown  Institution,  London ;  J.  Burdon-Sanderson, 
M.D.,  F.R.S.,  Professor  of  Practical  Physiology  in  University  College, 
London;  Michael  Foster,  M.D.,  F.R.S.,  Prselector  of  Physiology 
in  Trinity  CoUege,  Cambridge;  and  T.  Lauder  Brttnton,  M.D., 
F.R.S.,  Lectm-er  on  Materia  Medica  at  St.  Bartholomew's  Hospital ; 
edited  by  J.  Burdon-Sanderson.  8vo,  with  123  Plates,  24s.  [187»] 
PRACTICAL  HISTOLOGY : 

By  William  Rutherford,  M.D.,  Professor  of  the  Institutes  of 
Medicine  in  the  University  of  Edinburgh.  Second  Edition,  with 
63  Engravings.    CroAvn  8vo  (with  additional  leaves  for  notes),  6s. 

THE  MARRIAGE  OF  NEAR  KIN,  ''^^^"^ 
Considered  with  respect  to  the  Laws  of  Nations,  Results  of  Experience, 
and  the  Teachings  of  Biology,  by  Alfred  H.  Huth.    8vo,  14s.  .I875j 

§ 


10 


CATALOGUE  OF  EEOENT  WORKS 


PRINCIPLES  OF  HUMAN  PHYSIOLOGY, 

by  W.  B.  Carpenter,  C.B.,  M.D.,  F.R.S.  Eightli  Edition  by  Hene>; 
Power,  M.B.,  F.R.C.S.,  Examiner  in  Natural  Science,  University  of 
Oxford,  and  in  Natural  Science  and  Medicine,  University  of  Cambridge. 
8vo,  witli  3  Steel  Plates  and  371  Engravings,  31s.  6d.  qstci 

STUDENTS'  GUIDE  TO  HUMAN  OSTEOLOGY, 

By  William  Warwick  Wagstafpe,  F.R.C.S.,  Assistant-Surgeon 
and  Lecturer  on  Anatomy,  St.  Thomas's  Hospital.  With  23  ^Plates 
and  66  Engravings.    Fcap.  8vo,  10s.  6d.  [1875] 

LANDMARKS,  MEDICAL  AND  SURGICAL, 

By  Luther  Holden,  F.R.C.S.,  Senior  Surgeon  to  St.  Bartholomew's 
Hospital.    Second  Edition,  8vo,  3s.  6d.  [18773 

PATHOLOGICAL  ANATOMY : 

Lectures  by  Samuel  Wilks,  M.D.,  F.R.S.,  Physician  to,  and  Lec- 
turer on  Medicine  at,  Guy's  Hospital;  and  Walter  Moxon,  M.D., 
F.R.C.P.,  Physician  to,  and  Lecturer  on  Materia  Medica  at,  Guy's 
Hospital.    Second  Edition,  Bvo,  with  Plates,  18s.  [1875] 

PATHOLOGICAL  ANATOMY : 

A  Manual  by  C.  Handpield  Jones,  M.B.,  F.R.S.,  Physician  to  St. 
Mary's  Hospital,  and  Edward  H.  Sieveking,  M.D.,  F.R.C.P., 
Physician  to  St.  Mary's  Hospital.  Edited  by  J.  F.  Payne,  M.D., 
F.R.C.P.,  Assistant  Physician  and  Lecturer  on  General  Pathology 
at  St.  Thomas's  Hospital.  Second  Edition,  crown  8vo,  with  195 
Engravings,  16s.  [1875] 

POST-MORTEM  EXAMINATIONS : 

a  Description  and  Explanation  of  the  Method  of  Performing  them, 
with  especial  Reference  to  Medico-Legal  Practice.  By  Professor 
Rudolph  Virchow,  of  Berlin.   Fcap  8vo,  2s.  6d.  [1876] 

STUDENT'S  GUIDE  TO  SURGICAL  ANATOMY : 

a  Text-book  for  the  Pass  Examination,  by  E.  Bellamy,  F.R.C.S., 
Sm'geon  and  Lecturer  on  Anatomy  at  Charing  Ci'oss  Hospital.  Fcap 
8vo,  with  50  Engravings,  6s.  6d,  [1873] 

DIAGRAMS  OF  THE  NERVES  OF  THE  HUMAN  BODY, 

Exhibiting  their  Origin,  Divisions,  and  Connexions,  with  their  Distii- 
bution,  by  William  H.  Flower,  F.R.S.,  Conservator  of  Museum, 
Royal  College  of  Surgeons.    Second  Edition,  roy.  4to,  12s.  [i872] 

PRACTICAL  ANATOMY : 

a  Manual  of  Dissections  by  Christopher  Heath,  F.R.C.S.,  Surgeon 
to  University  College  Hospital,  and  Holme  Professor  of  Surgery  in 
University  College.  Foiu'th  Edition,  crown  8vo,  with  16  Coloured 
Plates  and  264  Engravings,  14s.  [1877] 

MEDICAL  ANATOMY, 

by  Francis  Sibson,  M.D.,  F.R.C.P.,  F.R.S.  Imp.  folio,  with  21 
coloured  Plates,  cloth,  42s.,  half-morocco,  SOs.  [^^''^^ 
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AN  ATLAS  OF  HUMAN  ANATOMY : 

illustrating  most  of  tlie  ordinary  Dissections,  and  many  not  usually 
practised  by  the  Student.  To  be  completed  in  12  or  13  Bi-montbly 
Parts,  each  containing  4  Coloured  Plates,  witb  Explanatory  Text.  By 
RiCKMAN  J.  GoDLEE,  M.S.,  F.ll.C.S.,  Assistant  Surgeon  to  University 
College  Hospital,  and  Senior  Demonstrator  of  Anatomy  in  University 
College.    Imp.  4.to,  7s.  6d.  eacb  Part.  C1877-8] 

THE  ANATOMIST'S  YADB-MECUM : 

a  System  of  Human  Anatomy  by  Ekasmus  WiLSON,  F.E..C.S.,  F.R.S. 
Nintb  Edition,  by  G.  Buchanan,  M.A.,  M.D.,  Professor  of  Clinical 
Surgery  in  tbe  University  of  Glasgow,  and  Henky  E.  Claek,  F.F.P.S., 
Lecturer  on  Anatomy  at  tbe  Glasgow  Royal  Infirmary  Scbool  of 
Medicine.    Crown  8vo,  witb  371  Engravings,  14s.  [1873] 

ATLAS  OF  TOPOGRAPHICAL  ANATOMY, 

after  Plane  Sections  of  Frozen  Bodies.  By  Wilhelm  Bkaune, 
Professor  of  Anatomy  in  tbe  University  of  Leipzig.  Translated  by 
Edward  Bellamy,  P.R.C.S.,  Surgeon  to,  and  Lecturer  on  Anatomy, 
&c.,  at,  Cbaring  Cross  Hospital.  Witb  34  Pboto-litbograpbic  Plates 
and  46  Woodcuts.    Large  Imp.  8vo,  40s.  [1877] 

THE  STUDENT'S  GUIDE  TO  THE  PRACTICE  OF  MEDICINE, 
by  Matthew  Chaeteeis,  M.D.,  Professor  of  Medicine  in  Anderson's 
College,  and  Lecturer  on  Clinical  Medicine  in  tbe  Royal  Infirmary, 
Glasgow.  Witb  Engravings  on  Copper  and  Wood,  fcap.  8vo,  6s.  6d.  [1877] 

THE  MICROSCOPE  IN  MEDICINE, 

by  Lionel  S.  Beale,  M.B.,  F.R.S.,  Pbysician  to  King's  College 
Hospital.    Fourtb  Edition,  witb  86  Plates,  8vo,  21s.  [1877] 

THE  STUDENT'S  GUIDE  TO  MEDICAL  DIAGNOSIS, 

by  Samuel  Fenwick,  M.D.,  F.R.C.P.,  Pbysician  to  tbe  London 
Hospital.  Fourtb  Edition,  fcap.  Svo,  witb  106  Engravings,  6s.  6d.  [1876] 

A  MANUAL  OF  MEDICAL  DIAGNOSIS, 

by  A.  W.  Baeclay,  M.D.,  F.R.C.P.,  Pbysician  to,  and  Lecturer  on 
Medicine  at,  St.  George's  Hospital.    Tbird  Edition,  fcap  Svo,  10s.  6d. 

[1876] 

THE  ANATOMICAL  REMEMBRANCER; 

or.  Complete  Pocket  Anatomist.    Eigbtb  Edition,  32mo,  3s.  6tt.  [187G] 

HOOPER'S  PHYSICIAN'S  VADE-MECUM ; 

or,  Manual  of  tbe  Principles  and  Practice  of  Pbysic,  Nintb  Edition 
by  W.  A.  Guy,  M.B.,  F.R.S.,  and  John  Hauley,  M.D.,  F.R.C.P. 
Fcap  Svo,  witb  Engravings,  12a.  6d.  [187-1] 

A  NEW  SYSTEM  OF  MEDICINE; 

entitled  Recognisant  Medicine,  or  tbe  State  of  tbe  Sick,  by 
Bholanoth  Bose,  M.D.,  Indian  Medical  Service.    Svo,  10s.  6d.  [1877] 

BY  THE  SAME  ATTTUOl!. 

PRINCIPLES  OF  RATIONAL  THERAPEUTICS. 

Commenced  as  an  Inquiry  into  tbe  Relative  Talue  of  Quinine  and 
Arsenic  in  Ague.   Svo,  4s.  6d.  [1877] 
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CATALOGUE  OF  EEGENT  WOEKS 


THE  MEDICAL  REMEMBRANCER; 

or.  Book  of  Emergencies.  By  E.  Shaw,  M.R.C.S.  Fifth  Edition  by 
Jonathan  Hutchinson,  F.R.C.S.,  Senior  Surgeon  to  the  London 
Hospital.    32mo,  28.  6d.  [1867] 

MATERIA  MEDICA  AND  THERAPEUTICS : 

(Vegetable  Kingdom),  by  Charles  D.  F.  Phillips,  M.D.,  F.R.C.S.E. 

8vo,  15s.  [^m 

CLINICAL  MEDICINE : 

Lectures  and  Essays  by  Balthazar  Foster,  M.D.,  F.R.C.P.  Lond., 

Professor  of  Medicine  in  Queen's  College,  Birmingham.    8vo,  10s.  6d. 

[1874J 

CLINICAL  STUDIES: 

Illustrated  by  Cases  observed  in  Hospital  and  Private  Practice,  by  Sir 
J.  Rose  Cormack,  M.D.,  F.R.S.E.,  Physician  to  the  Hertford  British 
Hospital  of  Paris.    2  vols.,  post  8vo,  20s.  [1876] 

ROTLE'S  MANUAL  OF  MATERIA  MEDICA  AND  THERAPEUTICS. 
Sixth  Edition  by  John  Harley,  M.D.,  F.R.C.P.,  Assistant  Physician 
to,  and  Joint  Lecturer  on  Physiology  at,  St.  Thomas's  Hospital.  Crown 
Svo,  with  139  Engravings,  15  s.  [1876] 

PRACTICAL  THERAPEUTICS  : 

A  Manual  by  E.  J.  Waring,  M.D.,  F.R.C.P.  Lond.  Third  Edition, 
fcap  Svo,  12s.  6d.  [I87i] 

THE  ELEMENTS  OF  THERAPEUTICS. 

A  Clinical  Guide  to  the  Action  of  Drugs,  by  C.  BiNZ,  M.D.,  Professor 
of  Pharmacology  in  the  University  of  Bonn.  Translated  and  Edited 
with  Additions,  in  Conformity  with  the  British  and  American  Phar- 
macopceias,  by  Edward  I.  Sparks,  M.A.,  M.B.  Oxon.,  formerly 
Radclilfe  TraveUing  Fellow.    Crown  Svo,  8s.  6d.  [1877] 

THE  STUDENT'S  GUIDE  TO  MATERIA  MEDICA, 

by  John  C.  Thorowgood,  M.D.,  F.R.C.P.  Lond.,  Physician  to  the 
City  of  London  Hospital  for  Diseases  of  the  Chest.  Fcap  Svo,  with 
Engravings,  6s.  6d.  [1874] 

THE  DISEASES  OF  CHILDREN : 

A  Practical  Manual,  with  a  Formulary,  by  Edward  Ellis,  M.D., 
late  Senior  Physician  to  the  Victoria  Hospital  for  Childi'en.  Third 
Edition,  crown  Svo,  7s.  6d.  [1878] 

THE  WASTING  DISEASES  OF  CHILDREN, 

by  Eustace  Smith,  M.D.,  F.R.C.P.  Lond.,  Physician  to  the  King  of 
the  Belgians,  Physician  to  the  East  London  Hospital  for  Children. 
Second  Edition;  post  Svo,  7s.  6d.  [1870] 

BY  THE  SAME  AUTHOR, 

CLINICAL  STUDIES  OF  DISEASE  IN  CHILDREN. 

Post  Svo,  7s.  6d.  [1876] 
INFANT  FEEDING  AND  ITS  INFLUENCE  ON  LIFE ; 

or,  the  Causes  and  Prevention  of  Infant  Mortality,  by  Charles  H.  F. 

Routh,  M.D.,  Senior  Physician  to  the  Samaritan  Hospital  for  Women 

and  Children.    Third  Edition,  fcap  Svo,  7s.  6d.  [I87ej 
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COMPENDIUM  OF  CHILDREN'S  DISEASES : 

A  Handbook  for  Practitioners  and  Students,  by  Johann  Steinee, 
M.D.,  Professor  in  the  University  of  Prague.  Translated  from  the 
Second  German  Edition  by  Lawson  Tait,  F.R.CS.,  Surgeon  to  the 
Bii-mingham  Hospital  for  Women.    8vo,  12s.  6d.  [1874] 

THE  DISEASES  OF  CHILDREN: 

Essays  by  William  Henry  Day,  M.D.,  Physician  to  the  Samaritan 
Hospital  for  Diseases  of  Women  and  Children.    Fcap  8vo,  5s.  [1878] 

PUERPERAL  DISEASES: 

Clinical  Lectures  by  Fordyce  Barker,  M.D.,  Obstetric  Physician 
to  Bellevue  Hospital,  New  York.    8vo,  15s.  [1874] 

THE  STUDENT'S  GUIDE  TO  THE  PRACTICE  OF  MIDWIFERY, 
by  D.  Lloyd  Roberts,  M.D.,  F.R.C.P.,  Physician  to  St.  Mary's  Hos- 
pital, Manchester.    Fcap.  8vo,  with  95  Engravings,  6s.  6d.  [1875] 

OBSTETRIC  MEDICINE  AND  SURGERY, 

Their  Principles  and  Practice,  by  F.  H.  Ramsbotham,  M.D.,  F.R.C.P. 
Fifth  Edition,  8vo,  with  120  Plates,  22s.  [1867] 

OBSTETRIC  SURGERY: 

A  Complete  Handbook,  giving  Sh  ort  Rules  of  Practice  in  every  Emer- 
gency, fi-om  the  Simplest  to  the  most  Formidable  Operations  connected 
with  the  Science  of  Obstetricy,  by  Charles  Clay,  Ext.L.R.C.P.  Lond., 
L.R.C.S.E.,  late  Senior  Surgeon  and  Lecturer  on  Midwifery,  St. 
Mary's  Hospital,  Manchester.     Fcap  8vo,  vrith  91  Engravings,  6s.  6d. 

[1874] 

SCHROEDER'S  MANUAL  OF  MIDWIFERY, 

including  the  Pathology  of  Pregnancy  and  the  Puerperal  State. 
Translated  by  Charles  H.  Carter,  B.  A.,  M.D.  8vo,  with  Engrav- 
ings, 12s.  6d.  [1873] 

A  HANDBOOK  OF  UTERINE  THERAPEUTICS, 

and  of  Diseases  of  Women,  by  E.  J.  Tilt,  M.D,,  M.R.C.P.  Fourth 
Edition,  post  8vo,  10s.  [1878] 

BY  THE  SAME  AUTHOE, 

THE  CHANGE  OF  LIFE 

in  Health  and  Disease  :  a  Practical  Treatise  on  the  Nervous  and  other 
Affections  incidental  to  Women  at  the  Decline  of  Life.  Third  Edition, 
8vo,  10s.  6d.  [1870] 

DISEASES  OF  THE  OVARIES : 

their  Diagnosis  and  Treatment,  by  T.  Spencer  Wells,  F.R.C.S., 
Surgeon  to  the  Queen's  Household  and  to  the  Samaritan  Hospital. 
Bvo,  with  about  150  Engravings,  2l8.  [1872] 

PRACTICAL  GYNECOLOGY: 

A  Handbook  of  the  Diseases  of  Women,  by  Heyw^ood  Smith,  M.D. 
Oxon.,  Physician  to  the  Hospital  for  Women  and  to  the  British  Lying- 
in  Hospital.    With  Engravings,  crown  8vo,  5s.  6d.  [1877] 


CATALOGUE  OF  EECENT  WOEKS 


OBSTETRIC  OPERATIONS, 

including  tlic  Treatment  of  HajmoiTliage,  and  forming  a  Guide  to  the 
Management  of  Difficult  Labour ;  Lectures  by  Robert  Baenks,  M.D., 
F.R.C.P.,  Obstetric  Physician  and  Lecturer  on  Obstetrics  and  the  Dis- 
eases of  Women  and  Children  at  St.  George's  Hospital.  Third  Edition, 
Svo,  with  124  Engravings,  18s.  [1875] 

BY  THE  SAME  ATTTHOK, 

MEDICAL  AND  SURGICAL  DISEASES  OP  WOMEN : 

a  Clinical  History.    Second  Edition,  Svo,  v^ith  181  Engravings. 

OBSTETRIC  APHORISMS: 

for  the  Use  of  Students  commencing  Midwifery  Practice  by  J.  G. 
SwAYNE,  M.D.,  Consulting  Physician-Accoucheur  to  the  Bristol 
General  Hospital,  and  Lecturer  on  Obstetric  Medicine  at  the  Bristol 
Medical  School.  Sixth  Edition,  fcap  Svo,  with  Engravings,  3s.  6d.  [1876] 

RUPTURE  OF  THE  FEMALE  PERINEUM, 

Its  treatment,  immediate  and  remote,  by  George  G.  Bantook,  M.D., 
Surgeon  (for  In-patients)  to  the  Samaritan  Free  Hospital  for  Women 
and  Children.    With  2  plates,  Svo,  3s.  6d.  [1878.] 

HANDBOOK  FOR  NURSES  FOR  THE  SICK, 

by  Zepherina  P.  Yeitch.    Second  Edition,  crown  Svo,  3s.  6d.  [1876] 

A  MANUAL  FOR  HOSPITAL  NURSES 

and  others  engaged  in  Attending  on  the  Sick  by  Edward  J.  DoM- 
viLLE,  L.R.C.P.,  M.R.C.S.,  Surgeon  to  the  Exeter  Lying-in  Charity. 
Third  Edition,  crown  Svo,  2s.  6d.  [1878] 

THE  NURSE'S  COMPANION: 

A  Manual  of  General  and  Monthly  Nursing,  by  Charles  J.  Culling- 
WORTH,  Surgeon  to  St.  Mary's  Hospital,  Manchester.  Fcap.  Svo, 
2s.  6d.  [1376] 

LECTURES  ON  NURSING, 

Ijy  William  Robert  Smith,  M.B.,  Honorary  Medical  Officer, 
Hospital  for  Sick  Children,  Sheffield.  Second  Edition,  with  26  En- 
gravings.   Post  Svo,  6s.  [1878] 

HOSPITAL  MORTALITY 

being  a  Statistical  Investigation  of  the  Returns  of  the  Hospitals  of 
Great  Britain  and  Ireland  for  fifteen  years,  by  Lawson  Tait,  F.R.C.S., 
F.S.S.    Svo,  Ss.  6d.  [1877J 

ENGLISH  MIDWIYES : 

their  History  and  Prospects,  by  J.  H.  Aveling,  M.D.,  Physician  to 
the  Chelsea  Hospital  for  Women,  Examiner  of  Midwives  for  the 
Obstetrical  Society  of  London.    Crown  Svo,  5s.  [1^72] 

A  COMPENDIUM  OF  DOMESTIC  MEDICINE 

and  Companion  to  the  Medicine  Chest ;  intended  as  a  Source  of  Easy 
Reference  for  Clergymen,  and  for  Families  residing  at  a  Distance 
from  Professional  Assistance,  by  John  Savory,  M.S.A.  Ninth 
Edition,  12mo,  5s.  "^^^^^^ 
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THE  COTTAGE  HOSPITAL: 

Its  Origin,  Progress,  Management,  and  Work,  by  Henry  0.  Bxjrdett, 
the  Seaman's  Hospital,  Greenwicli.  With  Engravings,  crown  8vo, 
7s.  6d. 

WINTER  COUGH  : 

(Catarrh,  Bronchitis,  Emphysema,  Asthma),  Lectures  by  Horace 
DOBELli,M.D.,  Consulting  Physician  to  the  Royal  Hospital  for  Diseases 
of  the  Chest.    Third  Edition,  with  Coloured  Plates,  8vo,  Is.  6d.  [1875 

BY  THK  SAME  AUTHOE, 

THE  TRUE  EIRST  STAGE  OF  CONSUMPTION". 

(Lectures.)    Crown  8vo,  3s.  6d.  C^^e? 

DISEASES  OF  THE  CHEST : 

Contributions  to  their  Clinical  History,  Pathology,  and  Treatment,  by 
A.  T.  H.  Waters,  M.D.,  F.R.C.P.,  Physician  to  the  Liverpool  Royal 
Infii-mary.    Second  Edition,  Svo,  with  Plates,  15s.  [1^73 

NOTES  ON  ASTHMA; 

its  Forms  and  Ti-eatment,  by  John  C.  Thorowgood,  M.D.  Lend., 
F.R.C.P.,  Physician  to  the  Hospital  for  Diseases  of  the  Chest,  Victoria 
Park.    Third  Edition,  crown  Svo,  4s.  6d.  [1878] 

ASTHMA 

Its  Pathology  and  Treatment,  by  J.  B.  Berkart,  M.D.,  Assistant 
Physician  to  the  City  of  London  Hospital  for  Diseases  of  the  Chest. 
Svo,  7s.  6d.  [1878] 

PROGNOSIS  IN  CASES  OF  VALVULAR  DISEASE  OF  THE 
Heart,  by  Thomas  B.  Peacock,  M.D.,  F.R.C.P.,  Honorary  Consult- 
ing Physician  to  St.  Thomas's  Hospital.    Svo,  3s.  6d.  [1877] 

DISEASES  OF  THE  HEART : 

Their  Pathology,  Diagnosis,  Prognosis,  and  Treatment  (a  Manual), 
by  Robert  H.  Semple,  M.D.,  F.R.C.P.,  Physician  to  the  Hospital  for 
Diseases  of  the  Throat.    Svo,  8s.  6d.  [1875] 

PHTHISIS : 

In  a  series  of  Clinical  Studies,  by  Austin  Flint,  M.D.,  Professor  of 
the  Pi-inciples  and  Practice  of  Medicine  and  of  Clinical  Medicine  in 
the  Bellevue  Hospital  Medical  College.    Svo,  16s.  [1875] 

BY  THE  SAME  AUTHOE, 

A  MANUAL  OF  PERCUSSION  AND  AUSCULTATION, 

of  the  Physical  Diagnosis  of  Diseases  of  the  Lungs  and  Heart,  and  of 
Thoracic  Aneurism.    Post  Svo,  6s.  6d.  [1876] 

GROWTHS  IN  THE  LARYNX, 

with  Reports  and  an  Analysis  of  100  consecutive  Cases  treated  since 
the  Invention  of  the  Laryngoscope  by  Mouell  Mackenzie,  M.D. 
Lond.,  M.R.C.P.,  Physician  to  the  Hospital  for  Diseases  of  the 
Throat.    Svo,  with  Coloured  Plates,  12s.  6d.  [1871] 
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DISEASES  OF  THE  HEART  AND  AORTA, 

By  Thomas  Hayden,  F.K.Q.C.P.  Irel.,  Physician  to  the  Mater 
Misericordise  Hospital,  Dublin.    With  80  Engravings.    8vo,  258.  [1875] 

DISEASES  OF  THE  HEART 

and  of  the  Lungs  in  Connexion  therewith— Notes  and  Obsei'vations 
by  Thomas  Shapter,  M.D.,  F.R.O.P.  Lond.,  Senior  Physician  to  the 
Devon  and  Exeter  Hospital.    Svo,  7s.  6d.  [1874] 

DISEASES  OF  THE  HEART  AND  AORTA : 

Clinical  Lectures  by  George  W.  Balfour,  M.D.,  F.R.C.P.,  Physician 
to,  and  Lecturer  on  Clinical  Medicine  in,  the  Royal  Infirmary,  Edin- 
burgh.   Svo,  with  Engravings,  12s.  6d.  [1876] 

PHYSICAL  DIAGNOSIS  OF  DISEASES  OF  THE  HEART. 

Lectures  by  Arthur  E.  Sansom,  M.D.,  F.R.C.P.,  Assistant  Physician 
to  the  London  Hospital.  Second  Edition,  with  Engravings,  fcap.  Svo, 
4s.  6d.  [1876] 

TRACHEOTOMY, 

especially  in  Relation  to  Diseases  of  the  Larynx  and  Trachea,  by 

PuGiN  Thornton,  M.R.C.S.,  late  Surgeon  to  the  Hospital  for  Diseases 

of  the  Throat.    With  Photographic  Plates  and  Woodcuts,  Svo,  5s.  6d. 

[1876] 

SORE  THROAT: 

Its  Nature,  Varieties,  and  Treatment,  including  the  Connexion 
between  Affections  of  the  Throat  and  other  Diseases.  By  Prosser 
James,  M.D.,  Lecturer  on  Matei-ia  Medica  and  Therapeutics  at  the 
London  Hospital,  Physician  to  the  Hospital  for  Diseases  of  the  Throat. 
Third  Edition,  with  Coloured  Plates,  5s.  6d.  [1878,] 

SKETCH  OF  CANNES  AND  ITS  CLIMATE, 

by  Th.  De  Valcourt,  M.D.  Paris,  Physician  at  Cannes.  Second 
Edition,  with  Photographic  View  and  6  Meteorological  Charts. 
Crown  Svo,  2s.  6d.  [1873] 

WINTER  AND  SPRING 

on  the  Shores  of  the  Mediterranean ;  or,  the  Genoese  Rivieras,  Italy, 
Spain,  Greece,  the  Archipelago,  Constantinople,  Corsica,  Sai'dinia, 
Sicily,  Corfu,  Malta,  Tunis,  Algeria,  Smyrna,  Asia  Minor,  with 
Bianitz  and  Arcachon,  as  Winter  Climates.  By  Henry  Bennet, 
M.D.  Fifth  Edition,  post  Svo,  with  numerous  Plates,  Maps,  and 
Engravings,  12s.  6d.  [187-t] 

BY  THE  SAME  AUTHOR, 

TREATMENT  OF  PULMONARY  CONSUMPTION 

by  Hygiene,  Climate,  and  Medicine.  Second  Edition,  Svo,  5s.  [1871] 

THE  BATH  THERMAL  WATERS : 

Historical,  Social,  and  Medical,  by  John  Kent  Spender,  M.D., 
Surgeon  to  the  Mineral  Water  Hospital,  Bath.  With  an  Appendix 
on  the  Climate  of  Bath  by  the  Rev.  L.  Blomepield,  M.A.,  F.L.S., 
F.G.S.    Svo,  7s.  6d.  [1877] 
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PRINCIPAL  HEALTH  RESORTS 

of  Europe  and  Africa,  and  their  Use  in  tlie  Treatment  of  Chronic 
Diseases.  A  Handbook  by  Thomas  Moeb  Madden,  M.D.,  M.R.I.A., 
yice-President  of  the  Dublin  Obstetrical  Society.    8vo,  lOs.  [1876] 

ENDEMIC  DISEASES  OP  TROPICAL  CLIMATES, 

with  their  Treatment,  by  John  Sullivan,  M.  D.,  M.R.C.P.  Post  8vo, 
6s.  [1877] 

FAMILY  MEDICINE  FOR  INDIA : 

A  Manual,  by  William  J.  Moore,  M.D.,  Surgeon-Major  H.M.  Indian 
Medical  Service.  Published  under  the  Authority  of  the  Government 
of  India.    Third  Edition,  post  8vo,  with  60  Engravings.        0-"  press] 

DISEASES  OF  TROPICAL  CLIMATES 

and  theii'  Treatment :  with  Hints  for  the  Preservation  of  Health  in  the 
Tropics,  by  James  A.  Hoeton,  M.D.,  Surgeon-Major,  Army  Medical 
Department.    Post  Svo,  12s.  6d.  [1874] 

HEALTH  IN  INDIA  FOR  BRITISH  WOMEN 

and  on  the  Prevention  of  Disease  in  Tropical  Climates  by  Edwakd  J. 
Tilt,  M.D.,  Consulting  Physician- Accoucheur  to  the  Farringdon 
General  Dispensary.    Fourth  Edition,  crown  Svq,  5s.  [1875] 

BURDWAN  FEYER, 

or  the  Epidemic  Fever  of  Lower  Bengal  (Causes,  Symptoms,  and 
Treatment),  by  Gopaul  Chundee  Roy,  M.D.,  Surgeon  Bengal 
Establishment.    New  Edition,  Svo,  5s.  [1876] 

BAZAAR  MEDICINES  OF  INDIA 

and  Common  Medical  Plants  :  Remarks  on  their  Uses,  with  Full  Index 
of  Diseases,  indicating  their  Treatment  by  these  and  other  Agents  pro- 
curable throughout  India,  &c.,  by  Edwaed  J.  Waeing,  M.D.,  F.R.O.P. 
Lond.,  Retired  Surgeon  H.M.  Indian  Army.  Third  Edition.  Fcap 
Svo,  5s.  [1875] 

SOME  AFFECTIONS  OF  THE  LIVER 

and  Intestinal  Canal ;  with  Remai-ks  on  Ague  and  its  Sequelae,  Scurvy, 
Purpura,  &c.,  by  Stephen  H.  Waed,  M.D.  Lond.,  F.R.C.P.,  Physician 
to  the  Seamen's  Hospital,  Greenwich.    Svo,  7s.  [1872] 

DISEASES  OF  THE  LIVER: 

Lettsomian  Lectures  for  1872  by  S.  O.  Habeeshon,  M.D.,  F.R.O.P., 
Senior  Physician  to  Guy's  Hospital.    Post  Svo,  3s.  6d.  11872] 

BY  THE  SAME  ATJTHOE, 

DISEASES  OF  THE  STOMACH  :  DYSPEPSIA. 
Second  Edition,  crown  Svo,  5s. 

BY  THE  SAME  ATJTHOE, 

PATHOLOGY  OF  THE  PNEUMOGASTRIC  NERVE, 

being  the  Lumleian  Lectures  for  1876.   Post  Svo,  3s.  6d.  [1877] 
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rUNCTIONAL  NERVOUS  DISORD-ERS : 

Studies  by  0.  Handfield  Jones,  M.B.,  F.R.O.P.,  F.R.S.,  Physician 
to  Sfc.  Mary's  Hospital.    Second  Edition,  8vo,  18s.  [1870] 

LECTURES  ON  DISEASES  OF  THE  NERVOUS  SYSTEM, 

by  Samuel  Wilks,  M.D.,  F.R.S.,  Physician  to,  and  Lecturei-  on 
Medicine  at,  Guy's  Hospital.    8vo,  15s.  [1878] 

NUTRITION  IN  HEALTH  AND  DISEASE  : 

A  Contribution  to  Hygiene  and  to  Clinical  Medicine.  By  Heney 
Bennet,  M.D.  Third  Edition.  8vo,  7s.  Cheap  Edition,  Fcap.  8vo, 
2s.  6d.  [1877] 

THE  STOMACH  AND  DUODENUM : 

Their  Morbid  States  and  their  Relations  to  tlie  Diseases  of  other 
Organs,  by  Samuel  Fenwick,  M.D.,  F.R.C.P.,  Physician  to  the 
London  Hospital.    8vo,  with  10  Plates,  12s.  [1868] 

FOOD  AND  DIETETICS, 

Physiologically  and  Therapeutically  Considered.  By  Fredeeick  W. 
PAvy,  M.D.,  F.R.S.,  Physician  to  Guy's  Hospital.  Second  Edition, 
8vo,  15s.  -  ,  [1875] 

HEADACHES : 

their  Causes,  Nature,  and  Treatment.  By  William  H.  Day,  M.D., 
Physician  to  the  Samaritan  Free  Hospital  for  Women  and  Childi'en. 
Second  Edition,  crown  8vo,  with  Engravings.    6s.  6d.  [1878] 

IMPERFECT  DIGESTION : 

its  Causes  and  Treatment  by  Arthur  Leared,  M.D.,  F.R.C.P., 
Senior  Physician  to  the  Great  Northern  Hospital.  Sixth  Edition, 
fcap  8vo,  4s.  6d.  [1875] 

MEGRIM,  SICK-HEADACHE, 

and  some  Allied  Disorders  :  a  Contribution  to  the  Pathology  of  Nerve- 
Storms,  by  Edward  Liveino,  M.D.  Cantab.,  F.R.C.P.,  Hon.  Fellow 
of  King's  College,  London.    8vo,  with  Coloured  Plate,  15s.  [^873] 

NEURALGIA  AND  KINDRED  DISEASES 

of  the  Nervous  System  :  theii*  Nature,  Causes,  and  Treatment,  with  a 
series  of  Cases,  by  John  Chapman,  M.D.,  M.R.C.P.   8vo,  14s.  [1873] 

THE  SYMPATHETIC  SYSTEM  OF  NERVES, 

and  their  Functions  as  a  Physiological  Basis  for  a  Rational  System  of 
Therapeutics  by  Edward  Meryon,  M.D.,  F.R.C.P.,  Physician  to  the 
Hospital  for  Diseases  of  the  Nervous  System.  8vo,  3s.  6d.  [1872] 

RHEUMATIC  GOUT, 

or  Chronic  Rheumatic  Arthritis  of  all  the  Joints ;  a  Treatise  by 
Robert  Adams,  M.D.,  M.R.I.A.,  late  Surgeon  to  H.M.  the  Queen  in 
Ireland,  and  Regius  Professor  of  Surgery  in  the  University  of  Dublin. 
Second  Edition,  8vo,  with  Atlas  of  Plates,  21s.  [^^^-^ 

GOUT,  RHEUMATISM, 

and  the  Allied  Affections;  a  Treatise  by  Peter  Hood,  M.D.  Crown 
8vo,  10s.  6d.  [1871] 
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RHEUMATISM : 

Notes  by  Julius  Pollock,  M.D.,  F.H.O.P.,  Senior  Physician  to,  and 

Lecturer  on  Medicine  at,  Charing  Cross  Hospital.    Fcap.  8vo,  23.  6d. 

[1878.] 

CANCER : 

its  varieties,  their  Histology  and  Diagnosis,  by  Henry  Aenott, 
F.R.C.S.,  late  Assistant-Surgeon  to,  and  Lecturer  on  Morbid  Anatomy 
at,  St.  Thomas's  Hospital.  8vo,  with  5  Plates  and  22  Engravings, 
5s.  6d.  ti872] 

CANCEROUS  AND  OTHER  INTRA-THORACIC  GROWTHS : 

their  Natural  History  and  Diagnosis,  by  J.  Risdon  Bennett,  M.D., 
F.R.G.P.,  Member  of  the  General  Medical  Council.  Post  8vo,  with 
Plates,  8s.  ^^72] 

CERTAIN  FORMS  OF  CANCER, 

with  a  New  and  successful  Mode  of  Treating  it,  to  which  is  prefixed  a 
Practical  and  Systematic  Description  of  all  the  varieties  of  this  Disease, 
by  Alex.  Makbden,  M.D.,  F.R.C.S.E.,  Consulting  Surgeon  to  the 
Royal  Free  Hospital,  and  Senior  Surgeon  to  the  Cancer  Hospital. 
Second  Edition,  with  Colotired  Plates,  8vo,  8s.  6d.  1^1873] 

ATLAS  OF  SKIN  DISEASES  : 

a  series  of  Illustrations,  with  Descriptive  Text  and  Notes  upon  Treat- 
ment. By  TiLBUKY  Fox,  M.D.,  F.R.C.P.,  Physician  to  the  Department 
for  Skin  Diseases  in  University  College  Hospital.  With  72  Coloured 
Plates,  royal  4to,  half  morocco,  £6  6s.  C1877] 

DISEASES  OF  THE  SKIN : 

a  System  of  Cutaneous  Medicine  by  Erasmus  Wilson,  F.R.C.S., 
F.R.S.    Sixth  Edition,  8vo,  18s.,  with  Coloured  Plates,  36s.  i:i867] 

BY  THE  SAME  ATJTHOE, 

LECTURES  ON  EKZEMA 

and  Ekzematous  Affections :  with  an  Introduction  on  the  General 
Pathology  of  the  Skin,  and  an  Appendix  of  Essays  and  Cases.  8vo, 
10s.  6d.  [1870] 

ALSO, 

LECTURES  ON  DERMATOLOGY: 

delivered  at  the  Royal  College  of  Surgeons,  1870, 6s. ;  1871-3,  10s.  6d., 
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a873] 

BY  THE  SAME  AUTHOR, 

A  MANUAL  OF  MEDICAL  JURISPRUDENCE. 

Ninth  Edition.    Crown  Svo,  with  Engravings,  14s.  [1874] 

also, 

POISONS, 
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MEDICAL  JURISPRUDENCE  : 
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Browne,  Barrister-at-Law.    Svo,  5s.  [1872] 

INFLUENCE  OF  THE  MIND  UPON  THE  BODY 
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MEDICO-ELECTRIC  APPARATUS : 
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and  Etymology  of  the  terms  and  the  French  and  other  Synonyms,  by 
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meaning,  application,  and  i')ronvinciation,  by  Robebt  G.  Mayne,M.D., 
LL.D.    Fourth  Edition,  fcap  Svo,  10s.  [W5] 

ATLAS  OF  OPHTHALMOSCOPY, 

by  R.  LiEBUEicH,  Ophthalmic  Surgeon  to  St.  Thomas's  Hospital. 
Translated  into  English  by  H.  Rosborough  Swanzy,  M.B.  Dub. 
Second  Edition,  containing  59  Figures,  4to,  £1  10s.  P870] 

DISEASES  OF  THE  EYE : 

a  Manual  by  C.  Macnamara,  F.R.C.S.,  Surgeon  to  Westminster  Hos- 
pital. Thii-d  Edition,  fcap.  Svo,  with  Coloured  Plates  and  Engravings, 
12s.  6d.  [1876] 

DISEASES  OF  THE  EYE: 

A  Practical  Treatise  by  Haynes  Walton,  F.R  C.S.,  Sxirgeon  to  St. 
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HINTS  ON  OPHTHALMIC  OUT-PATIENT  PRACTICE, 
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OPHTHALMIC  MEDICINE  AND  SURGERY : 

a  Manual  by  T.  Whakton  Jones,  F.R.C.S.,  F.R.S.,  Professor  of  Opli- 
thalmic  Medicine  and  Surgery  in  University  College.  Third  Edition, 
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A  SYSTEM  OF  DENTAL  SURGERY, 

by  John  Tomes,  F.R.S.,  and  Charles  S.  Tomes,  M.A.,  F.R.S.,  Lcc- 
tui'er  on  Dental  Anatomy  and  Physiology  at  the  Dental  Hospital  of 
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DENTAL  ANATOMY,  HUMAN  AND  COMPARATIYE : 

A  Manual,  by  Chaklbs  S.  Tomes,  M.A.,  F.R.S.,  Lecturer  on  Dental 
Anatomy  and  Physiology  at  the  Dental  Hospital  of  London.  With 
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A  MANUAL  OF  DENTAL  MECHANICS, 

with  an  Account  of  the  Materials  and  Appliances  used  in  Mechanical 
Dentistry,  by  Oakley  Coles,  L.D.S.,  R.C.S.,  Surgeon-Dentist  to 
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STUDENT'S  GUIDE  TO  DENTAL  ANATOMY  AND  SURGERY, 
by  Henry  Sewill,  M.R.C.S.,  L.D.S.,  Dentist  to  the  West  London 
Hospital.    With  77  Engravings,  fcap.  Svo,  5s.  6d.  [1870] 

OPERATIVE  DENTISTRY: 

A  Practical  Treatise,  by  Jonathan  Taft,  D.D.S.,  Professor  of  Opera- 
tive Dentistry  in  the  Ohio  College  of  Dental  Surgery.  Third  Edition, 
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Destniction  of  the  Teeth,  by  Drs.  Leber  and  Rottenstein.  Trans- 
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